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ACRONYMS AND SYMBOLS 


BS Base saturation percentage 

CEC Cation exchange capacity per kilogram soil 

CEC day Cation exchange capacity per kilogram clay 
EBS Effective base saturation 

ECEC Effective cation exchange capacity 

ESP Exchangeable sodium percentage 

Fe... Dithionate-citrate-bicarbonate extractable iron 
Fe x Ammonium oxalate extractable iron 

m/m Mass fraction 

Oc Organic carbon 

rH Negative logarithm of the hydrogen partial pressure: 


(Eh / 29) + (2x pH) 


S Sum of basic cations 

SAT South African soil taxonomy 

SC Soft carbonate 

USDA Unites States Department of Agriculture 
v/v Volume fraction 

WRB World Reference Base for Soil Resources 


PREFACE 


The South African Taxonomic Soil Classification System (SAT) is a 
well-considered and well-used system, which is based on the morphology 
of the soil. The advantage of a soil classification system being based on 
morphology, is that most soil profiles can be classified in-field with great 
accuracy and with far less laboratory analyses. The SAT is therefore an 
excellent tool for communicating soil properties. The disadvantage is 
that it differs substantially from international soil classification systems, 
like the World Reference Base (WRB) or the USDA Soil Taxonomy. 
Since the South African soil science community is part and parcel of 
the international soil science community, there is a need for South 
African soil maps and soil profile descriptions to also be linked to an 
international soil classification system like the WRB or Soil Taxonomy. 


As this book indicates, many similarities exist, but many differences also 
exist between the SAT and the WRB. There is therefore a need to note 
the applicable soil properties in order to classify the soils according to 
the WRB and to provide the equivalent WRB classification. When the 
equivalent is provided, the interpretation of the information may be 
valuable for the broader soil science community as well. 


This book provides the best equivalent of the SAT to the WRB. This makes 
it possible for the average South African pedologist (with little or 
no training of the WRB) to provide the WRB equivalent of the SAT 
classification in their soil profile classifications and/or soil map legends. 


This is a long awaited and overdue book, suitable for the practicing 
South African pedologist as well as for undergraduate students studying 
soil science. The soil science community of South Africa hereby thanks 
Professor Cornie van Huyssteen for his effort to compile this book. 


MJ du Plessis (Pr.Sci.Nat) 
President of the South African Soil Science Society of South Africa 


22 November 2020 


CHAPTER 1 


SOIL CLASSIFICATION SYSTEMS 


Soil classification aims to organise knowledge, organise data, aid 
recollection and assist in the generation of knowledge (Fanning & Fanning, 
1989; Rossiter, 2001; Arnold & Eswaran, 2002). 


As such, soil classification can serve a theoretical purpose, emphasising 
soil formation and relationships; or it can fulfil a valuable role for 
practical application in agriculture or technological utilisation of 
soils (De Bakker, 1970). 


1.1 National soil classification systems 


A myriad of national soil classification systems exists internationally, 
for example: 
- Australia (Isbell, 2016); 
— Brazil (Dos Santos et al., 2018); 
— Canada (Agriculture Canada Expert Committee on Soil Survey, 1987); 
— China (CRG-CST, 2001); 
— England €: Wales (Avery, 1980); 
— France (Baize €: Girard, 1998); 
- Germany (Arbeitskreis fiir Bodensystematik der Deutschen 
Bodenkundlichen Gesellschaft, 1998); 
— New Zealand (Hewitt, 1993); 
— Polish (Marcinek €: Komisarek, 2011); 
— Russia (Stolbovoi, 2000); and 
— South Africa (Soil Classification Working Group, 1991; 2018). 
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Eswaran et al (2002) and Krasilnikov et al (2009) provide an overview 
of these systems. According to Krasilnikov et al (2009), this myriad 
of systems probably came about because soil science is a relatively 
new science, having come into existence only with the publication of 
Dokuchaev's seminal work Russian Chernozem in Dokuchaev (1967). 


This situation resulted firstly because the world was largely colonised 
before soil classification could be adopted and similarly spread across 
the world. A second reason might be due to the vast differences in soils 
throughout the world and therefore, the differences in soil properties 
relevant for land use interpretation in these environments. 


1.2 International soil classification systems 


Internationally, soil classification was formalised by Dokuchaev (1967) 
in Russia, followed by Hilgard (1906), Marbut (1913), Jenny (1941), 
Smith (1986), and Brewer (1964) in the USA, and Kubiena (1953) 
in Europe. 


The development of soil classification in the international arena is 
reviewed by Schaetzl and Anderson (2005) and Brevik et al (2015). The 
history of soil classification in South Africa is excellently reviewed by 
the Soil Classification Working Group (2018). 


Recent developments on soil classification in South Africa is the 
excellent book of Martin Fey (Fey 2010) discussing the classification 
(including the potential WRB classification), properties, and geographic 
distribution on the soils of South Africa. This was followed by the Field 
book for the classification of South African soils (Le Roux et al., 2013) 
and Soil Classification - A Natural and Anthropogenic System for South 
Africa (Soil Classification Working Group, 2018). 


There is, however, also a need for international scientific commu- 
nication and correlation. To this extent, the USDA Soil Taxonomy (Soil 
Survey Staff, 2014) and World Reference Base (IUSS Working Group 
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WRB, 2015) have been adopted by the International Union of Soil 
Sciences as official international soil referencing systems (IUSS, 2020). 
The stated aims of these two international systems are not to replace the 
international soil classification systems, but to serve as an international 
reference. National soil classification systems can, however, not fail to 
recognise the diagnostics adopted by these international systems and 
should preferably aim to align their diagnostics to the international 
systems, to facilitate better correlation and communication. 


13 The objective 


Fanning and Fanning (1989) build on the contention of Cline (1949) that 
soil classification should have a specific objective. These objectives can 
broadly be grouped into practical objectives or basic objectives. Practical 
objectives serve a specific land use, such as agriculture, while basic 
objectives aim to understand soils and their behaviour. Therefore 
the classification systems employed also differ between these two 
objectives: interpretive systems (giving for example suitability classes) 
are commonly used to address practical objectives, while taxonomic 
systems (describing soil properties) are used to address basic objectives. 


Both Soil Taxonomy and the WRB were developed following a need 
to group or classify existing soil data: Soil Families in the case of 
Soil Taxonomy and national soil maps into a World Soil Map Legend 
in the case of the WRB. Both systems, therefore, had ample access 
to existing soil data that could be interpreted to make the final 
soil classification. This situation is, however, not always true for 
taxonomists making detailed soil maps in the field. As such, they 
(soil taxonomists) predominantly have to rely on soil morphological 
criteria and personal experience - to the extent that this is permitted 
by the classification system used. Rossiter (2001) states that the 
WRB should be used to group locally defined soils to aid correlation 
and communication. A schematic (or system) is therefore required 
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to group the national South African taxa into the WRB. Fey (2010) 
also related the South African Taxonomy to the WRB, but failed to 
motivate or substantiate his correlations. He also applied qualifiers 
not currently recognised in the WRB. 


Additional to the above, few South African soil taxonomists have the 
training and/or experience in either of the two international taxonomies. 
The need does, however, exist to intermittently make international 
soil classifications. This might be, because a client has requested such, 
or because a paper might ensue from the data gathered. This book 
therefore aims to address this knowledge gap to provide South African 
soil taxonomists with a tool to convert their national South African soil 
taxa to those of the World Reference Base. 


As such, it does not replace the need to peruse the WRB, but aims to 
assist the pedologist with the creation of a WRB classification, based 
solely on the South Africa Taxonomy. To this extent, Figure 1 provides 
a simplified key for the WRB reference soil groups. Additional WRB 
qualifiers can, and should be added by the pedologist as analytical 
data for the soil being studied, becomes available. In this manner, it 
is envisaged that the WRB classification made from the South Africa 
Taxonomy should reflect at least 80% of that which would have been 
possible if all requisite data was available. 


This hypothesised relation is, however, not alike for all soil forms and 
reference soil groups. Therefore, the nature of the relation is elucidated 
in this book. It is furthermore strongly recommended that at least the 
qualifiers denoting leaching status (dystric/eutric) and texture (arenic/ 
clayic/loamic/siltic) should be added to the final classification. 


It is also foreseen that this document would be a valuable guideline 
for the education of the WRB to South African students. 


Lastly, a comparison such as this inevitably shows areas of correlation 
and areas of diversion between the classification systems. The latter can 
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be due to inherent national biases, or it might simply be national dogma. 
It is hoped that this document will assist in aligning SAT diagnostics, 
where possible to those of the WRB, while at the same time providing 
examples where the WRB can consider regional peculiarities. 


1.4 Highest level soil groups 


Highest level soil groups (Table 1) should have ease of recognition 
(deduction from the soil forms) and should preferably be related 
to the international taxonomies (WRB and/or Soil Taxonomy). 
Cognisance should also be given to grouping terms currently being used 
(Table 1), to aid correlation but also to avoid confusion. An assumed 
process (or processes) and properties should also be attributable to 
this highest category. 


1.5 How to use this book 


This book provides an overview of soil classification, followed by the 
methodology employed in making the comparisons between the SAT 
and the WRB, the classification of the diagnostic horizons and family 
criteria are then discussed, before focussing on the classification of the 
individual soil forms and their families. Lastly, some recommendations, 
stemming from these comparisons are discussed. The sequence of 
diagnostics and soil forms as presented here follows that of the SAT. 


The discussion presented in this book assumes that the reader is familiar 
with the terms and diagnostics of the SAT. It is further strongly advised 
that the reader peruse the WRB text to elucidate WRB diagnostics. 
Figure 1 provides a schematic of the WRB Reference Soil Group key, 
Appendix A presents a more detailed description of the same, while 
Appendix B presents a synoptic description of the WRB diagnostic 
horizons, material, and properties. 
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CHAPTER 2 


MATERIAL AND METHODS 


Soil profile description and analytical data from the Land Type Survey 
of South Africa (Land Type Survey Staff, 2004) has been used in the 
evaluation of the relations and correlations between the SAT and WRB 
(IUSS Working Group WRB, 2015) diagnostics. Subdivisions of master 
horizons were counted separately during the calculation of statistics. 
Horizons that had only partial data were included (where feasible), 
while those that have all data fields empty were excluded from the 
analysis. Obvious extraneous values were deleted. 


Effective base saturation (EBS) was calculated as the (sum of the basic 
cations x 100) / (Sum of basic cations + Exchangeable Al). An inherent 
shortcoming of using the land type database is that the land type survey 
was done using the Binomial classification (Macvicar et al., 1977), 
while the discussion here focuses on the Taxonomic classification (Soil 
Classification Working Group, 1991). This was considered a minor 
drawback since the majority of the horizon diagnostics remained fairly 
similar between the 1977 and 1991 versions, while the biggest change 
was at the soil form and soil family level. 


In the discussion that follows, the soil family descriptions have been 
simplified and grouped in the results tables, to improve legibility, but 
without negating the connotation thereof. This does not imply a change 
in the diagnostics or nomenclature of the classification system (the SAT 
should still be consulted for diagnostic criteria). 
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The numerical and geographic place names have been omitted since 
these would be superfluous. The diagnostic criteria for the WRB 
horizons, properties and materials have similarly been condensed. 


Qualifiers separated by a slash (/) symbol denote that either option 
is possible and thus require a choice by the user, typically based on 
analytical data. 


Other qualifiers should be added on the users own initiative by 
following the WRB criteria, and typically after chemical and physical 
analyses are available: e.g. arenic/clayic/loamic/siltic; sodic; sulfidic; 
technic; and toxic. As an absolute minimum, it is recommended that at 
least the leaching status (dystric/eutric) and profile texture (arenic/ 
clayic/loamic/siltic) must be added. 


Reference soil groups defined by chemical analyses, e.g. Anthrosols 
and Solonchaks are excluded from this analysis since these cannot be 
deduced from the SAT. 
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DIAGNOSTIC HORIZONS 


3.1 Organic O horizon 


The organic O horizon has >10% organic carbon through a vertical 
distance of at least 200 mm, is saturated with water unless drained, and 
overlie horizons with signs of wetness. Organic O horizons, therefore, 
meet the thickness criterion (>10 cm) for Histosols in the WRB, but 
not the OC content [220% (m/m) soil organic carbon]. However, 
organic O horizons with 220% OC would equal organic material and 
therefore Histosols. 


Organic O horizons with 10-20% OC might classify as chernic, 
mollic or umbric horizons. Chernic, mollic or umbric horizons all require 
a moderate to strongly developed structure, a dark colour (moist value 
and chroma <3), 20.6% OC (21% for chernic); base saturation 250% 
(<50% for umbric) a thickness 220 cm (225 cm for chernic). 
It is therefore argued that organic O horizons will meet the structure, 
OC, colour, and depth criteria, but will classify as chernic or umbric 
horizons, based on the base saturation. Chernic is given precedence 
over mollic since it has a higher OC content. Umbric is the only option for 
high OC, low base saturation organic O horizons. Only five Champagne 
soils were described during the land type survey (Table 2). Of these, 
all meet the thickness criterion of the WRB; only one meets the OC limit, 
while two do not even meet the OC limit of the SAT - one of these should 
be considered an extraneous classification or analysis. 


15 


CHAPTER 3 


TABLE 2 Depths, moist colour, and organic carbon content of the five 
Champagne soils described during the land type survey. 


Master Depth (mm) Moist oc (9%) 
horizon Upper Lower colour 
O 0 800 10YR2/1 1.6 
O 0 600 10YR2/1 9.4 
O 0 300 10YR2/1 12.5 
O 0 900 2.5Y2.5/0 18.3 
O 0 1200 2.5Y2.5/0 28.4 


3.2 Humic A horizon 


Humic A horizons have high OC (>1.8% OC), have leached (<4 cmol, 
bases per kg clay per percentage OC) topsoils, and may not overlie 
horizons with signs of wetness. These horizons, therefore, do not have 
a logic equivalent in the WRB. Instead, these horizons will classify as 
umbric horizons [moderate to strongly developed structure; a dark 
colour (moist value and chroma <3); 20.6% OC; base saturation <50%; 
and thickness >20 cm]. All humic A soil forms will, therefore, key out 
as Umbrisols because of the 69 humic A horizons, only 5 have moist 
value >3, while 8 have chroma >3, and all are >20 cm thick. All humic 
A horizons (Table 3) are considered to be hyperdystric (effective base 
saturation <50% and <20% in some parts), also because these soils 
typically occur on the high-rainfall areas on acidic parent material. Only 
3 of the 67 described soils have base saturation 250%. 
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TABLE 3 Summary statistics of selected soil properties for the 69 humic A 
horizons described during the land type survey. 
Moist colour % cmol, kg* 
Value | Chroma | Clay OC BS S CEC CEC day 
Avg 2.9 2.3 33.7 13.6 3.6 2.2 15.4 53.0 
Min 2.0 0.0 13.4 1.0 1.3 0.1 7.0 19.4 
Max 5.0 6.0 68.4 84.5 11.1 25.7 45.6 | 194.2 
Std 0.6 1.2 14.9 14.9 2.3 3.6 7.7 33.7 
3.3 Vertic A horizon 


All vertic A horizons would equate to vertic horizons since the vertic A 
has 230% clay, wedge-shaped soil aggregates, slickensides, shrink-swell 
cracks, and are normally >25 cm thick (Table 4). All 71 vertic A horizons 
described during the land type survey had 230% clay with an average 
thickness of 525 mm, while 48 (68%) have few or many slickensides 
described. Vertic horizons key out before the melanic A and mollic 
horizons, in both the SAT and WRB. 


TABLE 4 Summary statistics of selected soil properties for the 71 vertic A 
horizons described during the land type survey. 
Thickness % cmol, kg” Plasticity 
(mm) Clay OC BS S CEC index 
Avg 535 52.2 1.1 102.5 36.3 41.6 40 
Min 30 32.5 0.1 10.1 9.6 11.0 22 
Max 1200 70.4 2.8 234.4 117.7 500.0 69 
Std 304 10.0 0.5 29.5 15.0 56.9 11 
3.4 Melanic A horizon 


The melanic A horizons (Table 5) relates primarily to the chernic 
horizons. The chernic horizon requires 220% (v/v) of fine earth 
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(presumed to be true for melanic A horizons), granular or fine 
subangular blocky structure (true for all melanic A horizons), >1% soil 
organic carbon (presumed to be true; Table 5), Munsell colour value 
of <3 moist, and chroma of <2 moist (the colour requirement for the 
melanic A is more restrictive since it has value and chroma <3 in the dry 
state), base saturation 250% (presumed to be true), thickness 225 cm 
(presumed to be true). 


If the chernic horizon is disqualified, then the melanic would relate to 
the mollic horizon, the melanic A has a sufficiently strong soil structure, 
(20.6% soil organic carbon is presumed), Munsell colour value and 
chroma <3 moist (true, as discussed above), [20.6% (absolute) more 
organiccarbon than the parent material, if present, and a base saturation 
250%], and a thickness 210 cm if directly overlying continuous rock, 
technic hard material or a cryic, petrocalcic, petroduric, petrogypsic 
or petroplinthic horizon, or 220 cm (valid in the majority of cases). 
Of the 114 melanic A horizons described during the land type survey 
only one had moist colour value >3 and only two had moist colour 
chroma >3, only one had OC <0.6%, and only 4 had BS <50%. 


TABLE 5 Summary statistics of selected soil properties for the 114 melanic A 
horizons described during the land type survey. 


Thickness Moist colour % cmol, kg” 
(mm) Value | Chroma | Clay OC BS S CEC 
Avg 421 2.5 1.1 | 41.5 2.2 | 82.5 | 20.3 | 24.2 
Min 100 2.0 0.0 6.5 0.5 | 27.7 2.3 3.0 
Max 800 4.0 4.0 | 70.5 5.8 | 166.3 | 49.4 | 49.8 
Std 145 0.5 0.8 | 12.1 1.1 | 20.3 9.3 8.3 
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3.5 Orthic A horizon 


Orthic A horizons in the SAT are defined as not qualifying as an organic O, 
humic A, vertic A or melanic A, and therefore do not have an equivalent 
in the WRB. The orthic A horizon should also not be confused with the 
WRB ochric qualifier. The latter is defined as having 20.2% OC. Orthic 
A horizons per se, therefore, do not relate to any diagnostics within the 
WRB. As such, it can thus be argued that it is not the orthic A horizons, 
but rather the underlying horizons that are diagnostic for the relevant 
soil forms. 


3.6 E horizon 


The SAT defines E horizons as horizons that are grey, may be mottled, 
is friable with weak structure and has undergone removal of colloidal 
iron, clay, and organic matter. Most of the E horizons would qualify as 
albic material (dry colour: value 7 or 8 and chroma <3, or value 5 or 
6 and chroma <2; and moist colour: value 6, 7 or 8 and chroma <4, or 
value 5 and chroma <3, or value 4 and chroma <2). Ofthe 325 E horizons 
described during the land type survey, 108 (59% of 182 described) 
meet the WRB dry colour criteria, 191 (69% of 280 described) meet the 
WRB moist colour criteria, while only 58 (41% of 140 described) meet 
the WRB dry and moist colour criteria (Table 6). These discrepancies 
can be related to the difference in the colour criteria, and to the yellow 
E horizon of the SAT that is yellow in the moist state and grey in the 
dry state. The SAT E horizons, therefore, relate quite poorly to the 
WRB albic material but are considered similar in this discussion due 
to the underlying assumed soil-forming processes and for the sake of 
simplicity. Stolk and Van Huyssteen (2019) discuss the properties of 
and differentiation between E, soft plinthic B, G, and prismacutanic 
B horizons. 
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TABLE 6 Summary statistics of selected soil properties for the 325 
E horizons described during the land type survey. 


Thickness| Dry colour Moist colour % cmol, kg” 
(mm) [Value Chroma Value Chroma Clay | OC | BS S | CEC 

Avg 266 6 2 5 3/ 13.2} 0.5| 65.2} 3.0} 5.1 
Min 30 3 1 2 0| 0.0} 0.0 2.0} 0.1] 0.0 
Max 875 8 6 8 8| 47.6 | 2.2 | 233.3 | 17.2 | 21.8 
Std 160 1 1 1 1| 91) 04) 35.9} 26) 3.7 


3.7 G horizon 


Neither stagnic nor gleyic properties or reducing conditions were 
described during the land type survey of South Africa. During the land 
type survey of South Africa, 189 G horizons were described. These had 
an average clay content of 39+18%. Faint, distinct or prominent mottles 
were described for 26, 76, and 39 horizons respectively. The majority 
(106) had clay described as the dominant cutan type; four had 
sesquioxide cutans, while only one had silica cutans. Oxidised iron 
and manganese or reduced iron and manganese mottles were only 
described for 34 G horizons. Thus it was practically impossible to relate 
the SAT G horizon to the WRB horizons, based on the land type data. 
However, the SAT specifies that a G horizon “is saturated with water 
for long periods” and “is dominated, especially on macro-void and ped 
surfaces, by grey, low chroma matrix colours”. These diagnostics would 
relate to WRB stagnic properties and reducing conditions, more than it 
would relate to WRB gleyic properties. Profiles with G horizons might 
also have a WRB abrupt textural difference, which does not reflect in 
the SAT taxonomy. 
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TABLE 7 Summary statistics of selected soil properties for the 189 G horizons 
described during the land type survey. 
Depth (mm) 
Clay (%) Fe (%) 
Upper Lower Thickness 
Count 187 178 179 168 159 
Avg 650 1034 404 38.7 1.54 
Min 30 250 100 2.0 0.00 
Max 1800 2401 1540 88.5 16.58 
Std 276 345 233 18.2 1.70 
3.8  Apedal horizons 


The SAT defines the red apedal B, yellow-brown apedal B, neocutanic 
B, and neocarbonate horizons primarily on colour and the presence 
or absence of lime, but secondarily these horizons share the 
criterion that the structure must be weaker than moderate blocky or 
prismatic in the moist state, and that if the structure is borderline, has a 
CEC <11 cmol, kg" soil. 


TheredapedalB, yellow-brown apedalB, neocutanicB,and neocarbonate 
horizons of SAT do not have direct equivalents in the WRB. This is 
because the SAT classifies these horizons primarily on colour and only 
recognises clay luviation and leaching status at the family level. This 
is in contrast to the WRB that primarily use clay luviation and negates 
colour and structure development for these horizons. There is also no 
equivalent for the neocarbonate B horizon in the WRB. The latter is 
therefore included here under the apedal horizons. 


From the land type database, about half of the apedal soils have 
low activity clays (CEC <24 cmol, kg’ clay), while the other half 
has high activity clays. This diagnostic is, therefore, something that 
the taxonomist needs to determine. Another possible argument is that 


apedal horizons are defined in the SAT to have CEC, <11 cmol, kg" soil. 


i 
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Thus for an average clay content of 29% (Table 8), this would equate 
to CEG = 37 cmol, kg* clay, implying that the average apedal 
horizon would have high activity clays. Low activity clays can, 
however, be assumed for apedal horizons with <45.8% clay since the 


CEC, <11 cmol, kg* soil for apedal horizons. 


soil 


The calculated sum of exchangeable cations (cmol, kg* clay) relates 
very poorly (Figure 2) to calculated effective base saturation [sum of 
exchangeable cations / (sum of exchangeable cations + exchangeable 
aluminium]. However, according to this calculated relationship, an 
effective base saturation of 50% would more or less relate to 5 cmol kg” 
clay sum of exchangeable cations. Dystrophic apedal soils are therefore 
interpreted in this document to have an effective base saturation <50%, 
while mesotrophic and eutrophic soils are interpreted to have an 
effective base saturation 250%. According to this assumed relationship, 
26 mesotrophic and eutrophic apedal horizons would classify with low 
base status, 251 dystrophic apedal horizons will classify with high base 
status, 246 dystrophic apedal horizons will classify with low base status, 
while 1148 mesotrophic and eutrophic apedal horizons would classify 
with high base status. This relationship should receive more research 
attention and should also be addressed by the SAT, as also instructed 
in the SAT. 


22 


DIAGNOSTIC HORIZONS 
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Exchangeable cations (cmol, kg clay) 


FIGURE 2 Sum of exchangeable cations (cmol, kg” clay) against calculated 
effective base saturation [EBS; exchangeable cations / 
(exchangeable cations + exchangeable aluminium)] for the 
apedal (red apedal B, yellow-brown apedal B, neocutanic B, 
neocarbonate) horizons described and analysed during the land 
type survey (Table 8). Dashed lines indicate the pertinent WRB 
and SAT limits. 


Clay illuviation in the apedal horizons of SAT is captured through the 
luvic B family criterion: if the overlying horizon has <15% clay, then 
the B1 horizon must contain 25% (absolute) more clay; if the overlying 
horizon has >15% clay, then the ratio of clay percentage must be 
21.3. This relates quite well to the WRB criteria for the argic horizon: 
if the overlying horizon has <10% clay, then the argic horizon has 24% 
(absolute) more clay; if the overlying horizon has 210 and <50% clay, 
then the ratio of clay in the argic horizon to that of the overlying horizon 
is 21.4; if the overlying horizon has 250% clay, then the argic horizon 
has 220% (absolute) more clay. Argic horizons require a thickness 
greater than one tenth of the overlying mineral or 215 cm. It can thus be 
assumed that these conditions will be met for the majority of luvic red 
apedal B, yellow-brown B, neocutanic B, and neocarbonate horizons. 
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TABLE 8 Summary statistics of selected soil properties for the 1881 apedal 
(red, yellow-brown, neocutanic) horizons described during the land 
type survey. 


Depth (mm) cmol, kg* % 
Upper Lower | Thickness S Al CEC BS Clay 
Count 1880 1873 1845 | 1673 | 1610 | 1685 | 1685 | 1686 
Avg 450 898 458 5 0 8 65 29 
Min 0 20 20 0 0 0 0 1 
Max 2031 3000 2300 41 10 50 | 750 | 694 
Std 283 348 244 6 1 5 61 24 


3.9 Red structured B horizon 


The red structured B largely relates to the nitic horizon, although the 
latter is much more strictly defined (has 230% clay, silt:clay <0.4, <20% 
relative clay content difference to layers directly above and below, 
has moderate to strong blocky structure with shiny faces, 24% Fe pw 
20.2% Fe, , active:free Fe 20.05, does not form part of a plinthic horizon, 
230 cm thick). Almost all of the 100 red structured B horizons described 
during thelandtype survey (Table 9) have clay contents 230% (only eight 
have <30% clay and 6 of these eight have >27% clay). However, only 60 
of the 100 red structured B horizons have 24% Fe iw 
silt:clay <0.4. Since only 32 of the 100 red structured B horizons have 
CEC jay <24 cmol, kg* clay, it was concluded that two-thirds of the red 
structured soils have high activity clays. None of the horizons has an 


while only 70 have 


effective base saturation <50%. The principal qualifier would therefore 
predominantly be luvic (68%), with alic occurring secondarily (32%). 
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TABLE 9 Summary statistics of selected soil properties for the 100 red 
structured B horizons described during the land type survey. 


Si:Cl | EBS 
Fe Al EBS S CEC | CEC}, 
Avg 04) 9836 5.2) O1| 986) 116 189) 345 
Min 0.1] 541| 00| 00| 541] 22) 65] 101 
Max 15| 100) 128) 19| 1000) 425) 2910 | 418.1 
Std 02] 57| 27] 03| 57] 65] 280] 409 


3.10 Soft plinthic B horizon 


The soft plinthic B largely relates to the ferric horizon [25% red to black 
concretions and/or nodules (22 mm), or 215% red to black coarse 
mottles (220 mm), due to the accumulation of Fe (and Mn) oxides, and 
215 cm thick] since the SAT diagnostic specifies >10% (v/v) sesquioxide 
mottles. Soft plinthic B horizons also qualify as stagnic properties and 
reducing conditions, given the SAT diagnostic: “has grey colours caused 
by gleying, either in the horizon itself or immediately beneath it”. 
Only 21 soft plinthic B horizons have their upper boundary >100 cm 
and all, except 4 are described as B2 or B3 horizons. It would, therefore, 
be safe to conclude that all soft plinthic B horizons have their upper 
boundary <100 cm from the surface. 


Mottle occurrence for the 224 soft plinthic B horizons described 
(Table 10) during the land type survey was described as: 16 as few 
(<2%), 71 as common (2-20%), and 107 as many (>20%). Mottle size 
was described as follows: 52 as fine (<2 mm), 112 as medium (2-5 mm), 
0 as coarse (>5 mm). Mottle contrast was given as follows: 23 as 
faint, 85 as distinct, and 81 as prominent. Mottle colour (primary and 
associated colour) was described as follows: 14 as grey, 61 as yellow, 
and 98 as red. 
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TABLE 10 Summary statistics of selected soil properties for the 224 soft 
plinthic B horizons described during the land type survey. 
Depth (mm) 
Clay (%) Fe (%) 
Upper Lower 
Count 224 224 209 203 
Avg 677 1038 31.3 2.3 
Min 100 370 2.5 0.2 
Max 1400 2401 80.4 8.9 
Std 264 325 14.7 1.7 


3.11 Hard plinthic B horizon 


Hard plinthic B horizons largely qualify as petroplithic horizons 
[indurated yellowish, reddish and/or blackish concretions and/or 
am M the 
inthe concretions, nodules and/ 


nodules; a penetration resistance 24.5 MPa; >2.5% (m/m) Fe 
fine earth fraction; or 210% (m/m) Fe gin 


or concentrations; Fe „to Fe, ratio <0.112; vertical fractures 210 cm 


dith 
apart and occupy <20% (v/v); 210 cm thick]. The hard plinthic B is only 
definedas being indurated withiron and manganese oxides which cannot 
be cut with a spade. Data from the land type survey also provides few of 
the criteria required by the WRB (Table 11). Although 41 hard plinthic 
B horizons were described, only 12 were analysed. Of the 12 analysed, 
only four of these had 22.5% (m/m) Fe gim 


hypothesised here that the concretions would have 210% (m/m) Fe 


in the fine earth; however, it is 


dith’ 
allowing for the recognition of a petroplinthic horizon. 
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TABLE 11 Summary statistics of selected soil properties for the 41 hard 
plinthic B horizons described during the land type survey. 
Depth (mm) 
Fe (%) Clay (%) 
Upper Lower 
Count 41 41 12 12 
Avg 639 914 2.02 17.4 
Min 100 520 0.69 5.9 
Max 1350 1800 6.16 42.3 
Std 260 281 1.68 9.9 


3.12 Prismacutanic B horizon 


The prismacutanic B horizon largely relates to the natric horizon 


(28% clay; underlies a coarser textured horizon; evidence ofilluvial clay; 


columnar, prismatic or blocky structure; ESP 215; 27.5 cm or 215 cm 


thick), and an abrupt textural difference (doubling of clay within 5 cm, 


if overlying layer <20% clay or 220% clay increase if the overlying layer 
has 220% clay). 


Only 42 prismacutanic B horizons have ESP 215%; however, 126 have 
Na+Mg > Ca, and an additional 6 have ESP 215% (Table 12). Therefore 
132 of the 190 prismacutanic B horizons would meet the Na criteria 


of the natric horizon. All prismacutanic B horizons have 28% clay and 
are 215 cm thick. 
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TABLE 12 Summary statistics of selected soil properties for the 
42 prismacutanic B horizons described during the land type survey. 


Depth (mm) cmol, kg“ % 


Upper | Lower | Na K Ca Mg S CEC | ESP | Clay 


Count 190 188 | 190 | 190 | 190 | 190 | 190 | 190 | 190 | 190 


Avg 354 704| 1.6 | 0.6| 7.3 | 6.6 | 16.1 | 16.9 | 10.5 | 44.9 
Min 70 200/ 01|00| 00| 00| 02); 5.1 0.5 | 10.4 
Max 1100 | 1650 | 16.8 | 4.1 | 69.6 | 38.0 | 76.2 | 35.5 | 92.4 | 82.3 
Std 172 246 | 18|07| 65| 41| 9.0) 6.0} 11.7 | 14.9 


3.13 Pedocutanic B horizon 


The pedocutanic B horizon relates to an argic horizon, due to the clay 
increase, clay cutans and the presumption that pedocutanic B horizons 
have high activity clays (CEC 224 cmol, kg" clay) and high effective base 
saturation (250%). Of the 373 horizons described during the land type 
survey, 346 have CEC 224 cmol, kg" clay, while 371 have an effective 
base saturation 250% (Table 13). 


TABLE 13 Summary statistics of selected soil properties for the 
373 pedocutanic B horizons described during the land type survey. 


Depth (mm) % cmol, kg” 
Upper | Lower | Clay | EBS BS S CEC | CEC, 
Avg 324 681 43.9 99 95.6 18.2 18.9 45.8 
Min 0 80 4.8 27 5.4 0.8 4.0 13.8 
Max 1500 1601 82.1 100 | 241.9 60.9 48.7 | 133.3 
Std 212 287 13.6 6 30.6 9.0 7.1 18.0 
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3.14 Lithocutanic B horizon 


Lithocutanic B horizons do not relate directly to any WRB diagnostics. 


However, the lithocutanic B horizon would equate to skeletic properties 


if it has 240% (v/v) coarse fragments to the solid rock or to a depth 


of 100 cm; and it can be considered continuous rock if the cracks into 


which roots can enter are 210 cm apart and occupy <20% (v/v); and it 


can be considered as an argic horizon since it has tongues of illuviated 


clay and soil into the unweathered rock. These criteria were only 


partially described during the land type survey (Table 14; Table 15). 


TABLE 14 Summary statistics of selected soil properties for the 243 
lithocutanic B horizons described during the land type survey. 
Depth (mm) 
Clay (%) 
Upper Lower 
Count 243 243 185 
Avg 400 663 29 
Min 0 60 3 
Max 1200 2000 62 
Std 227 316 13 
TABLE 15 Summary statistics of selected morphological properties for the 243 
lithocutanic B horizons described during the land type survey. 
Property Count Quantity and denomination 
Rock occurrence | 219 |46 few 70 common | 56 many 40 none 
Rock kind 191 |126 gravel | 30 stones 1 boulders |34 none 
Rock size 147 |71 fine 20 medium |2 coarse 54 none 
Rock shape 207 |27 angular |26 flat 41 round 76 none 
Cutan occurrence | 170 |69 few 68 common |16 many 17 none 
Cutan type 157 |138clay |1 carbonates |5skeletans |10 none 
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3.15 Podzol B horizon 


The podzol B qualifies as a spodic horizon. The spodic horizon has a pH 
<5.9; 20.5% OC; is overlain by albic material, has dark red moist colours; 
22.5 cm thick. Only 14 podzol B horizons were described and analysed 
during the land type survey (Table 16). Ten of these meet the dark red 
colour criteria of the WRB spodic horizon (of the four not meeting the 
colour criteria, all have a hue of 10YR and are only one value unit too 
light). Eight do not meet the 20.5% OC criterion. 


TABLE 16 Summary statistics of selected soil properties for the 14 podzol B 
horizons described during the land type survey. 
Depth (mm) | Thickness % 
Upper | Lower (mm) Clay Fe Al OC PM Ho 
Count 14 14 13 14 14 14 14 14 
Avg 502 742 258 8.5 1.04 | 0.70 1.8 5.5 
Min 200 450 150 14 0.02 | 0.01 0.1 4.5 
Max 900 | 1100 550 | 183 3.83 | 3.04 7.6 6.6 
Std 234 206 115 5.3 | 1.16 | 0.86 2.1 0.5 
3.16 Regic sand 


Regic sand does not relate to a diagnostic in the WRB. However, 
regic sands would key out as Arenosols since they have a texture of 
loamy sand or coarser and are presumed to have <40% (v/v) coarse 
fragments <100 cm from the surface. Of the 47 regic sand horizons 
described, only six ofthese had few gravel coarse fragments described, 
while the texture was predominantly sandy (Table 17). 
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TABLE 17 Summary statistics of selected soil properties for the 47 regic sand 
horizons described during the land type survey. 
Depth (mm) % 
Upper Lower Sand Silt Clay 

Count 47 47 47 47 47 
Avg 574 1214 94.2 2.4 3.3 
Min 150 450 77.6 0.1 0.0 
Max 2200 2201 100.7 11.6 17.6 
Std 381 400 5.7 2.8 3.8 


3.17 Stratified alluvium 


The stratified alluvium (Table 18) would relate to fluvic material 


(of fluviatile, marine or lacustrine origin; obvious stratification in 225% 


of the soil volume; does not form part of a spodic or sombric horizon). 


TABLE18 Summary statistics of selected soil properties for the 28 stratified 
alluvium horizons described during the land type survey. 
Depth (mm) % 
Upper Lower Sand Silt Clay 
Avg 516 929 72.5 12.5 13.9 
Min 100 300 22.0 0.4 2.3 
Max 1300 1801 97.0 35.5 42.8 
Std 321 347 20.9 11.3 11.2 


3.18 Placic pan 


The placic pan will qualify for the placic qualifier (0.1 to 2.5 cm thick, 
cemented by organic matter, Fe, Mn and/or Al, and has vertical fracture 
spacing 210 cm). No placic pans were described or analysed during the 
land type survey. 
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3.19 Dorbank 


The dorbank almost directly relates to the petroduric horizon since it 
has cementation in 250% (v/v); has silica accumulation; has vertical 
fractures 210 cm apart that occupy <20% (v/v); cannot be penetrated 
by roots; 21 cm thick. Only 13 dorbank horizons were described during 
the land type survey, and only 6 of these were analysed (Table 19). 


TABLE 19 Summary statistics of selected soil properties for the 16 dorbank 
horizons described during the land type survey. 


Depth (mm) % 


Upper | Lower | Sand Silt Clay OC Fe Al Mn 


Count 13 13 6 6 6 5 5 5 5 
Avg 508 597 | 54.0 | 24.5 | 20.5 | 0.29 | 1.23 | 0.08 | 0.03 
Min 0 -| 22.0 | 16.8 3.7 | 0.03 | 0.50) 0.03 | 0.01 


Max 1300 1500 | 77.8 | 48.4 | 52.5 | 0.50 1.72 | 0.13 | 0.05 


Std 383 525 | 21.4 | 12.1 | 21.3 | 0.24 | 0.60 | 0.04 | 0.02 


3.20 Saprolite 


Saprolite, similar to the lithocutanic B does not relate easily to diagnostics 
in the WRB. Saprolite could, therefore, be considered similar to the 
lithocutanic B horizon and would thus equate to skeletic properties 
if the saprolite has 240% (v/v) coarse fragments to solid rock or to a 
depth of 100 cm; and the saprolite can be considered continuous rock 
if the cracks into which roots can enter are 210 cm apart and occupy 
<20% (v/v). Eighty-six saprolite horizons were described during the 
land type survey, but only 22 of these were analysed (Table 20). 
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TABLE 20 Summary statistics of selected soil properties for the 104 saprolite 
horizons described during the land type survey. 


Depth (mm) 
Clay (%) 
Upper Lower 
Count 104 104 24 
Avg 681 1102 28 
Min 260 280 5 
Max 1500 9501 62 
Std 268 1625 19 


3.21 Soft carbonate horizon 


The soft carbonate horizon (if 215 cm thick) equate to a calcic horizon 
[calcium carbonate equivalent 215%; 25% (v/v) secondary carbonates; 
calcium carbonate equivalent 25% (m/m) than an underlying 
layer; is not a petrocalcic horizon; 215 cm thick] and an assumed 
base saturation >50%. The soft carbonate horizon also qualifies for 
protocalcic properties [disrupt the soil structure; or occupy 25% 
(v/v) of the soil with masses, nodules, concretions; or cover 250% 
of structural faces, pore surfaces or undersides of rock fragments; or 
form permanent filaments (pseudomycelia)]. Only eight soft carbonate 
horizons were described during the land type survey, and only two of 
these were analysed. 


3.22 Hardpan carbonate horizon 


The hardpan carbonate horizon (if 210 cm thick) equates to a 
petrocalcic horizon [very strong effervescence; induration by secondary 
carbonates; vertical fractures 210 cm apart and occupy <20% (v/v); 
cannot be penetrated by spade or auger; 210 cm thick], and an assumed 
base saturation >50% throughout. Twelve hardpan carbonate horizons 
were described during the land type survey, but only three of these were 
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analysed. The upper boundary of these horizons was 200 mm +150 mm. 
Thicknesses varied from 100 to 1 000 mm, where these were described. 


3.23 Unconsolidated material without signs of wetness 


Unconsolidated material without signs of wetness does not relate to 
any diagnostic in the WRB. 


3.24 Unconsolidated material with signs of wetness 


Unconsolidated material with signs of wetness can only relate to 
stagnic properties (oximorphic mottles, concretions, or nodules; 
reductimorphic colours; or albic material) and reducing conditions 
(rH <20; or Fe?*; or FeS; or CH,). 


3.25 Unspecified material with signs of wetness 


Similar to unconsolidated material with signs of wetness, unspecified 
material with signs of wetness can only relate to stagnic properties 
(oximorphic mottles, concretions, or nodules; reductimorphic 
colours; or albic material) and reducing conditions (rH <20; or Fe?*; or 
FeS; or CH,). 


3.26 Hardrock 


Hard rock directly relates to continuous rock [if vertical cracks 
210 cm apart and occupy <20% (v/v)]. The land type survey described 
43 hard rock horizons, which on average started at 186 +123 mm 
from the surface. 


34 


DIAGNOSTIC HORIZONS 


3.27 Man-made soil deposit 


Man-made soil deposit would relate to artefacts (created or substantially 
modified by humans) or technic hard material [consolidated from an 
industrial process, and properties substantially different from natural 
material; and <5% (v/v) vertical cracks] if the man-made soil deposit 
is hardened. 
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FAMILY CRITERIA 


4.1 Fibrous and humified organic material 


Fibrous organic material refers to well preserved (identifiable) 
plant remains while humified organic material refers to composed 
plant remains. Greater than 2/3 (v/v) recognizable plant material 
is assumed for the fibrous organic O (diagnostic for the WRB fibric 
qualifier); while <1/3 (v/v) recognizable plant material is assumed for 
the humified organic O (diagnostic for the WRB sapric qualifier). 


4.2 Thin and thick humic A horizons 


Since the humic A horizon does not have a logic equivalent in the 
WRB, the thin (<450 mm) and thick (>450 mm) humic A horizons also 
do not relate to any diagnostic in the WRB. The pachic qualifier can, 
however, be used in the case of Umbrisols to denote a thick (>50 cm) 
umbric horizon. 


4.3 Dark and light coloured A horizons overlying the 
E horizon in Fernwood form 


Darker coloured orthic A horizons refer to moist colour value <4 and 
chroma <1 due to organic matter accumulation. Dark coloured orthic A 
horizons can thus most probably be related to the WRB ochric qualifier 
(20.2% OC from 0-10 cm), humic if it has 21% OC from 0-50 cm, and 
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hyperhumic if it has 25% OC from 0-50 cm. The ochric qualifier is 
assumed here for the dark coloured orthic A horizons. 


4.4 Bleached orthic A horizon 


Bleached orthic A horizons refer to A horizons that have undergone 
reduction and removal of iron, while non-bleached orthic A horizons 
have no marked reducing conditions. As such it can senso stricto, and 
for the extreme examples, be interpreted as reducing conditions, 
albic material, and even a stagnic colour pattern. Non-bleached orthic 
A horizons might also be interpreted as having 20.2% OC from 0-10 
cm, which would give rise to the ochric qualifier. However, it is argued 
here that all these deductions are weak and that the bleached orthic 
A horizon should rather be regarded as not relating to any diagnostic 
in the WRB. 


4.5 Dark, red and other colours found in vertic 
A horizons and in pedocutanic B horizons which 
occur beneath melanic A horizons 


Dark colours have moist value <4 and chroma <1 and values <4 with 
chroma <2 if the hue is 10YR or 7.5YR. Red colours have of a hue 5YR, 
2.5YR, 10R or 7.5R. The dark colours, therefore, relate to the ochric 
qualifier (20.2% OC from 0-10 cm), similarly to the dark and light 
colours overlying the Fernwood E horizon. Red colours relate to the 
WRB rhodic qualifier (moist colour hue redder than 5YR, moist value 
<4, and dry value not more than one unit higher than the moist value). 


4.6 Grey and yellow E horizons 


Grey and yellow E horizons do not relate to any diagnostic in the 
WRB. However, the diagnostics for the WRB albic material state moist 
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Munsell colour value of 6-8 and chroma <4, or value 5 and chroma <3, 
or value 4 and chroma <2. This is largely in line with the dry colours 
for the E horizon and therefore yellow E horizons do not qualify 
as albic material. 


4.7 Presence and absence of lamellae in the E horizon 
of Fernwood form 


Lamellaeinthe E horizonrelateto the WRB lamellic qualifier [22 lamellae 
(0.5-7.5 cm thick), with higher clay contents than the matrix, a combined 
thickness 25 cm, and starting <100 cm from the surface]. 


4.8 Dystrophic, mesotrophic, eutrophic 


Differentiation between dystrophic, mesotrophic, and eutrophic 
B horizons are discussed under the apedal horizons in Chapter 3. 


4.9 Non-red and red colours in B horizons, stratified 
alluvium and regic sand 


Red colour families have hues of 5YR, 2.5YR, 10R, or 7.5R and thus 
correlate with the WRB rhodic qualifier (moist colour hue redder than 
5YR, moist value <4, and dry value not more than one unit higher than 
the moist value). 


4.10 LuvicB horizon 


Luvic and non-luvic B horizons are discussed under the apedal 
horizons in Chapter 3. 
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4.11 Subangular/fine angular and medium/coarse 
angular structure in pedocutanic B and red 
structured B horizons 


Structure size and type do not relate to any diagnostics in the WRB. 


4.12 Continuous black cutans in prismacutanic 
B horizons 


The SAT defines black cutans as an indication of wet soils. These families 
are therefore related to the stagnic qualifier (stagnic colour pattern and 
reducing conditions), although the presence of black cutans is not a 
criterion for stagnic properties. 


4.13 Ortstein hardening of podzol B horizons 


The ortstein hardening relates to the WRB ortsteinic qualifier (cemented 
in 250% of its horizontal extension). 


4.14 Hard and not hard lithocutanic B horizons and 
saprolite 


The non-hard and hard lithocutanic B and saprolite do not easily 
relate to WRB qualifiers. The best options are densic (root-limiting 
compaction) and fragic (structural units that do not allow roots to 
enter and 210 cm vertical separations, evidence of alteration, <0.5% 
OC, 250% slaking, does not cement, penetration resistance 24 MPa, no 
effervescence, 215 cm thick). 
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4.15 Signs of wetness 


Signs of wetness relate to stagnic properties (oximorphic mottles, 
concretions, or nodules; reductimorphic colours; or albic material) 
and reducing conditions (rH <20; or Fe”*; or FeS; or CH,). (Thus quite 
similar to the unconsolidated and unspecified material with signs 
of wetness.) 


4.16 Calcareous horizons and layers 


Calcareous horizons effervesce visibly when with cold 10% HCI 
and thus correlate with calcaric material (should preferably only 
be for strong effervescence). It is important to note that within 
the geologically extremely old South African landscape these lime 
accumulations most probably almost always refer to secondary lime 
(i.e. segregated and redistributed) and are not necessarily inherited 
from the parent material. 


4.17 Podzolic character beneath a diagnostic yellow- 
brown apedal B horizon 


Podzol horizons occurring beneath a diagnostic yellow-brown apedal 
B horizon at best correlate to Entic Podzols. The entic qualifier is used 
for Podzols to denote weakly developed spodic horizons that do not 
have overlying albic material. 


4.18 Friable and firm C horizons 


Friable refers to soils that have a loose to slightly firm consistence 
(and thus increased permeability), while firm refers to soils with a 
firmer consistence (and thus reduced permeability). Firm saprolite 
horizons are therefore interpreted to relate to the densic qualifier 
(compaction to the extent that roots cannot penetrate). 
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4.19 Material underlying organic O horizons 


Material underlying organic O horizons refers to solid rock and saprolite 
on the one hand and unconsolidated material on the other hand. If the 
bedrock or saprolite occur <100 cm from the surface, then the WRB 
leptic qualifier would be satisfied. 
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SOIL FORMS 


5.1 Champagne 


(Organic O): The organic O of Champagne soils meets the thickness 
criterion of the WRB (the >20 cm assumed depth limit for Champagne 
soils is more restrictive than the 210 cm required for Histosols), but 
not the OC content [220% (m/m) soil organic carbon]. Thus organic 
O horizons with 220% OC would equal organic material and therefore 
Histosols. Champagne soils are therefore differentiated here into two 
classes: those with 220% OC and those with <20% OC. The fibric 
qualifier is implemented for the fibrous organic O, while the sapric 
qualifier is implemented for the humified organic O. It is assumed that if 
bedrock or saprolite is present it would occur <100 cm from the surface, 
thus enabling the leptic qualifier. 


Champagne soils with 220% OC in the organic O: 


Fibrous organic O, bedrock or 


Leptic Fibric Histosol 
saprolite underlying Champagne PEELE SE SLOSS 


Fibrous organic O, unconsolidated 


Fibric Histosol 
material underlying Champagne AS Ean 


Humified organic O, bedrock or 


Leptic Sapric Histosol 
saprolite underlying Champagne a a a 


Humified organic O, unconsolidated 


Sapric Histosol 
material underlying Champagne ia 
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Champagne soils with <20% OC on bedrock or saprolite (<25 cm from 
the surface) would key out as Leptosols, while those on unconsolidated 
material would key out as Gleysols (for organic O horizons <40 cm thick 
or Stagnosols for organic O horizons <25 cm thick) since groundwater 
saturation can be assumed. Organic O horizons are saturated with water 
for long periods and have evidence of wetness in the subsoil. Organic O 
horizons with 10-20% OC might also classify as chernic, mollic or umbric 
horizons. Chernic, mollic or umbric horizons all require a moderate to 
strongly developed structure, dark colour (moist value and chroma 
<3), 20.6% OC (21% for chernic); high base saturation 250% (<50% 
for umbric), a thickness 220 cm (225 cm for chernic). It is therefore 
argued that organic O horizons will meet the structure, OC, colour, and 
depth criteria, but will classify as chernic or umbric horizons, based 
on the base saturation. Chernic is given precedence over mollic since 
it has a higher OC content. Umbric is the only option for high OC, low 
base saturation organic O horizons. Champagne soils with <20% OC on 
bedrock or saprolite (>25 cm from the surface) would key out as Leptic 
Phaeozems or Umbrisols, ifit is assumed that the high OC content would 
result in dark topsoils, leading to the mollic horizon. 
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Champagne soils with <20% OC in the organic O: 


Fibrous organic O, bedrock or Chernic/Umbric Leptosol 
saprolite underlying Champagne (Humic, Stagnic) 


Fibrous organic O, unconsolidated 
material underlying Champagne Chernic/Umbric Gleysol (Humic) 
(organic O horizon <40 cm thick) 


Fibrous organic O, unconsolidated 
material underlying Champagne Gleyic Chernozem (Hyperhumic) 
(organic O horizon 240 cm thick) 


Humified organic O, bedrock or Chernic/Umbric Leptosol 
saprolite underlying Champagne (Humic, Stagnic) 


Humified organic O, unconsolidated 
material underlying Champagne Chernic/Umbric Gleysol (Humic) 
(organic O horizon <40 cm thick) 


Humified organic O, unconsolidated 
material underlying Champagne Gleyic Chernozem (Hyperhumic) 
(organic O horizon 240 cm thick) 


5.2 Kranskop 


(Humic A / yellow-brown apedal B / red apedal B): Luvic families of 
the yellow-brown and red apedal B horizons qualify as argic horizons. 
The acric qualifier (CEC <24 cmol, kg" clay and effective base saturation 
<50%)is presumed since humic A soils typically occur on the high-rainfall 
areas on acidic parent material. The maximum base saturation recorded 
during the land type survey is 11.1% (Table 3). Rhodic is used to denote 
the red apedal B and endorhodic is used since it is assumed that the 
upper boundary of the red apedal B2 would typically occur deeper than 
50 cm. Pachic refers to a thick (>50 cm) umbric horizon, used here to 
relate to thick (>450 mm) humic A horizons. 
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thin A, non-luvic B1 Kranskop Haplic Umbrisol (Hyperdystric, Endorhodic) 
thin A, luvic B1 Kranskop Acric Umbrisol (Hyperdystric, Endorhodic) 


Haplic Umbrisol 


thick A -luvic B1 Kransk 
E peng E (Hyperdystric, Pachic, Endorhodic) 


Acric Umbrisol 


thick A, luvic B1 Kransk 
cdi eee (Hyperdystric, Pachic, Endorhodic) 


5.3  Magwa 


(Humic A / yellow-brown apedal B / unspecified): Magwa soils will 
classify similar to Kranskop soils, except for the exclusion of the red 
apedal B2 (endorhodic) in Magwa soils. Pachic refers to a thick (>50 cm) 
umbric horizon, used here to relate to thick (>450 mm) humicA horizons. 


thin A, non-luvic B1 Magwa Haplic Umbrisol (Hyperdystric) 

thin A, luvic B1 Magwa Acric Umbrisol (Hyperdystric) 

thick A, non-luvic B1 Magwa Haplic Umbrisol (Hyperdystric, Pachic) 

thick A, luvic B1 Magwa Acric Umbrisol (Hyperdystric, Pachic) 
5.4 Inanda 


(Humic A / red apedal B / unspecified): Inanda soils will also classify 
similar to Kranskop soils, except that the red apedal B (endorhodic) 
now occurs higher up in the profile; thus endorhodic becomes just 
rhodic. Pachic refers to a thick (>50 cm) umbric horizon, used here to 
relate to thick (>450 mm) humic A horizons. 


thin A, non-luvic B1 Inanda Haplic Umbrisol (Hyperdystric, Rhodic) 


thin A, luvic B1 Inanda Acric Umbrisol (Hyperdystric, Rhodic) 


Haplic Umbrisol 


thick A -luvic B1 Inand 
Deel pape delicia (Hyperdystric, Pachic, Rhodic) 


Acric Umbrisol 


thiex Asluvic BE Inanda (Hyperdystric, Pachic, Rhodic) 
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5.5 Lusiki 


(Humic A / pedocutanic B / unspecified): The humic A horizon still 
results in Lusiki soils keying out as Umbrisols (Hyperdystric), but in 
this case, the pedocutanic B horizon lead to the recognition of an argic 
horizon, due to the clay increase and clay cutans. The luvic qualifier is 
used since pedocutanic B horizons (Table 13) have high activity clays 
(CEC 224 cmol, kg” clay) and an assumed high effective base saturation 
(250%). Pachic refers to a thick (>50 cm) umbric horizon, used here to 
relate to thick (>450 mm) humic A horizons. 


thin A, non-red, subangular/fine 


angular 8 Lusiki Luvic Umbrisol (Hyperdystric) 


thin A, non-red, medium/coarse 


angular81 Lusiki Luvic Umbrisol (Hyperdystric) 


thin A, red, subangular/fine angular 


B1 Lusiki Luvic Umbrisol (Hyperdystric, Rhodic) 


thin A, red, medium/coarse angular 


B1 Lusiki Luvic Umbrisol (Hyperdystric, Rhodic) 


thick A, non-red, subangular/fine 


angular B1 Lusiki 


Luvic Umbrisol (Pachic) 


thick A, non-red, medium/coarse 
angular B1 Lusiki 


Luvic Umbrisol (Hyperdystric, Pachic) 


thick A, red, subangular/fine angular 
B1 Lusiki 


Luvic Umbrisol 
(Hyperdystric, Pachic, Rhodic) 


thick A, red, medium/coarse angular 
B1 Lusiki 


Luvic Umbrisol 
(Hyperdystric, Pachic, Rhodic) 


5.6 Sweetwater 


(Humic A / neocutanic B / unspecified): Sweetwater soils will classify 
similar to Kranskop soils, except that the rhodic qualifier, denoting 
the red apedal B in the case of Kranskop soils, is replaced by cambic 
representing the neocutanic B of Sweetwater soils. The luvic B1 
horizon families are assumed to be acric (CEC <24 cmol, kg* clay and 
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effective base saturation <50%), similar to the argument for Kranskop 
soils, while the red neocutanic B1 families have rhodic qualifiers. 
Pachic refers to a thick (>50 cm) umbric horizon, used here to relate to 
thick (>450 mm) humic A horizons. 


thin A, non-red, non-luvic B1 


Cambic Umbrisol (H dystri 
Sweetwater ambic Umbrisol (Hyperdystric) 


thin A, non-red, luvic B1 Sweetwater Cambic Acric Umbrisol (Hyperdystric) 


Cambic Umbrisol 


thin A, red -luvic B1 Sweetwat 
in A, red, non-luvic weetwater (Eiyperdystric, Rhodid) 


Cambic Acric Umbrisol 


thin A, red, luvic B1 Sweetwat 
in A, red, luvic B1 Sweetwater (Hyperdystric, Rhodic) 


thick A, non-red, non-luvic B1 Cambic Umbrisol 
Sweetwater (Hyperdystric, Pachic) 


Cambic Acric Umbrisol 


thick A -red, luvic B1 Sweetwat 
ick A, non-red, luvic weetwater (Hyperdystrie, Pachic) 


Cambic Umbrisol 


thick A, red, non-luvic B1 Sweetwater f . p 
(Hyperdystric, Pachic, Rhodic) 


Cambic Acric Umbrisol 


thick A, red, luvic B1 S twat 
eden dd (Hyperdystric, Pachic, Rhodic) 


5.7 Nomanci 


(Humic A / lithocutanic B): Ifthe humic A horizon is <25 cm thick, then 
Nomanci soils will key out as Umbric Leptosols (Humic). However, for 
this discussion humic A horizons >25 cm thick is presumed since humic 
A horizons were initially defined (MacVicar et al., 1977) to be >45 cm 
thick (see also Table 3). An argic horizon reflates to the lithocutanic B 
(Table 14). The acric / lixic / alic / luvic qualifiers can, however, not 
be estimated since these would be a function of parent material and 
climate. The leptic qualifier (hard rock <100 cm from the surface) can be 
assumed in most cases and should be included for the thin families. 
The tonguic qualifier denotes tonguing of the umbric horizon into 
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the lithocutanic B. Pachic refers to a thick (>50 cm) umbric horizon, 
used here to relate to thick (>450 mm) humic A horizons. 


Acric/Lixic/Alic/Luvic Leptic Umbrisol 


thin A -hard B1 N i 
ans omanei (Hyperdystric, Tonguic) 


Acric/Lixic/Alic/Luvic Leptic Umbrisol 


thin A, hard B1 N i 
in A, har omanci (Hyperdystric, Tonguic) 


Acric/Lixic/Alic/Luvic Leptic Umbrisol 


thick A -hard B1 N i 
peda A (Hyperdystric, Pachic, Tonguic) 


Acric/Lixic/Alic/Luvic Leptic Umbrisol 


thick A, hard B1 N i 
ene ae (Hyperdystric, Pachic, Tonguic) 


5.8 Rensburg 


(Vertic A / G): Rensburg soils have a vertic horizon, while the G horizon 
implies stagnic properties and reducing conditions. Rensburg soils 
would, therefore, key out as Vertisols since the vertic horizons would 
be <100 cm from the surface; have 230% clay; and shrink-swell cracks. 
The calcareous G horizon families reflect through the calcaric qualifier. 


Non-calcareous Rensburg Haplic Vertisol (Stagnic) 


Calcareous Rensburg Haplic Vertisol (Calcaric, Stagnic) 


5.9 Arcadia 


(Vertic A / unspecified): Arcadia soils have a vertic horizon and thus 
key out as Vertisols since the vertic horizons would be <100 cm from 
the surface; have 230% clay; and shrink-swell cracks. The calcareous A 
horizon families are reflected through the calcaric qualifier, while red 
families result in the chromic qualifier (rhodic would be preferable, but 
is not available for Vertisols). The dark coloured families lead to the 
pellic qualifier (value <3 & chroma <2), while other coloured families 
result in the haplic qualifier. 
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Dark coloured, non-calcareous 


Pellic Vertisol 
Arcadia 


Dark coloured, calcareous Arcadia Pellic Vertisol (Calcaric) 


Red coloured, non-calcareous Arcadia | Chromic Vertisol 


Red coloured, calcareous Arcadia Chromic Vertisol (Calcaric) 


Other coloured, non-calcareous 


Arcadia Haplic Vertisol 


Other coloured, calcareous Arcadia Haplic Vertisol (Calcaric) 


5.10 Willowbrook 


(Melanic A / G horizon): The melanic A equate to a mollic horizon, 
while the G horizon relates to a stagnic colour pattern and reducing 
conditions. If the melanic A horizon is <25 cm thick and if the G horizon 
is 250 cm thick or 225 cm thick and directly overlies continuous rock, 
this would lead to Stagnosols. Fey (2010) classify shallow (<50 cm to 
G horizon) Willowbrook soils as Gleysols, however, as discussed in 
Chapter 3, the G horizons would rather relate to stagnic properties, than 
to gleyic properties. 


Non-calcareous G Willowbrook Mollic Stagnosol 


Calcareous G Willowbrook Calcaric Mollic Stagnosol 


If the above conditions are not met, then the melanic A horizon is >25 
cm thick, and Willowbrook soils will key out as Phaeozems (mollic 
horizon; and base saturation 250%). If the base saturation of the topsoil 
is <50% (which is doubtful), then these soils will key out as Umbrisols. 


Non-calcareous G Willowbrook Stagnic Phaeozem 


Calcareous G Willowbrook Calcaric Stagnic Phaeozem 
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5.11 Bonheim 


(Melanic A / pedocutanic B): The melanic A equates to a mollic horizon, 
while the calcareous pedocutanic B equates to protocalcic properties 
(since it refers to secondary carbonates) and thus implies a base 
saturation 250%, leading to the Kastanozems. The luvic qualifier 
denotes the clay increase in the pedocutanic B, while rhodic refers to 
the red coloured B. No distinction is drawn in WRB between dark and 
other coloured B horizons or the nature of the blocky structure. The 
non-calcareous families would key out as Phaeozems (mollic horizon 
and a base saturation >50% throughout and no secondary carbonates). 
If the base saturation of the mollic horizons <50% (which is doubtful), 
then these soils will key out as Umbrisols. Bonheim soils cannot be 
Chernozems (Fey, 2010) since there is no protocalcic horizon. Similarly, 
itcannot be Luvisols sincethe Kastanozems and Phaeozems key out first. 


Dark, subangular/fine angular, non-calcareous B Bonheim | Luvic Phaeozem 


Dark, subangular/fine angular, calcareous B Bonheim Luvic Kastanozem 


Dark, medium/coarse angular, non-calcareous B Bonheim | Luvic Phaeozem 


Dark, medium/coarse angular, calcareous B Bonheim Luvic Kastanozem 


Luvic Phaeozem 
(Rhodic) 

Luvic Kastanozem 
(Rhodic) 

Luvic Phaeozem 
(Rhodic) 

Luvic Kastanozem 
(Rhodic) 


Red, subangular/fine angular, non-calcareous B Bonheim 


Red, subangular/fine angular, calcareous B Bonheim 


Red, medium/coarse angular, non-calcareous B Bonheim 


Red, medium/coarse angular, calcareous B Bonheim 


Non-Dark, non-Red, subangular/fine angular, 
non-calcareous B Bonheim 

Non-Dark, non-Red, subangular/fine angular, 
calcareous B Bonheim 

Non-Dark, non-Red, medium/coarse angular, 
non-calcareous B Bonheim 

Non-Dark, non-Red, medium/coarse angular, 
calcareous B Bonheim 


Luvic Phaeozem 


Luvic Kastanozem 


Luvic Phaeozem 


Luvic Kastanozem 
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5.12 Steendal 


(Melanic A / soft carbonate horizon): The melanic A equates to a 
chernic horizon, while the soft carbonate horizon (if 215 cm thick with 
secondary carbonates) equates to a calcic horizon and an assumed base 
saturation 250%, leading to the Chernozems. Steendal soils where the 
melanic A horizon does not relate to a chernic horizon (as discussed 
in the diagnostic horizons section) will become Kastanozems, with the 
same prefix qualifiers than the Chernozems. 


Non-calcareous A Steendal Calcic Chernozem 


Calcareous A Steendal Calcic Chernozem 


5.13 Immerpan 


(Melanic A / hardpan carbonate horizon): The melanic A equates to 
a chernic horizon, while the hardpan carbonate horizon (if 210 cm 
thick secondary carbonates, assumed here) equates to a petrocalcic 
horizon, and an assumed base saturation 250% throughout, leading 
to the Chernozem. Immerpan soils where the melanic A horizon does 
not relate to a chernic horizon (as discussed in Chapter 3) will become 
Kastanozems, with the same prefix qualifiers than the Chernozems. 


Non-calcareous A Immerpan Petrocalcic Chernozem 
Calcareous A Immerpan Petrocalcic Chernozem 
5.14 Mayo 


(Melanic A / lithocutanic B): The melanic A equates to a mollic horizon, 
while the lithocutanic B equates to the leptic qualifier (hard rock 
<100 cm from the surface, which can be assumed in most cases). This 
leads to Phaeozems (a base saturation 250% throughout is assumed, 
but this assumption may not be valid in acidic parent material and 
high rainfall areas). Luvic is assumed from the cutanic nature of the 
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lithocutanic B, while densic is assumed for the “hard” lithocutanic B 
families. [If the melanic A horizon is <25 thick (unlikely according to 
Table 5), then Mayo soils will key out as Leptosols]. The skeletic qualifier 
can be used if the soil has 240% (v/v) coarse fragments <100 cm or 
to hard rock (this is assumed here to denote the cutanic nature of the 
lithocutanic B). The tonguic qualifier denotes tonguing of the melanic 
A horizon into the lithocutanic B. [The leptic and densic qualifiers can 
be considered mutually exclusive, since leptic refers to rock occurring 
<100 cm from the surface (with implied rooting limitation) while densic 
refers to compaction that roots cannot penetrate occurring <100 cm 
from the surface. Both qualifiers are, however, used here since the rock 
may not necessarily be root limiting. See also the discussion on the 
family criteria in Chapter 4.] 


Non-hard, non-calcareous B Mayo | Skeletic Luvic Leptic Phaeozem (Tonguic) 


Calcaric Skeletic Luvic Leptic Phaeozem 
(Tonguic) 

Skeletic Luvic Leptic Phaeozem 
(Densic, Tonguic) 

Calcaric Skeletic Luvic Leptic Phaeozem 
(Densic, Tonguic) 


Non-hard, calcareous B Mayo 


Hard, non-calcareous B Mayo 


Hard, calcareous B Mayo 


5.15 Milkwood 


(Melanic A / hard rock): The melanic A equates to a mollic horizon, 
while the hard rock relates to leptic properties (if the hard rock <100 
cm from the surface, which can be assumed in most cases). This leads 
to Phaeozems (a base saturation 250% throughout is assumed from 
Table 5, but this assumption may not be valid in acidic parent material 
and high rainfall areas). [If the melanic A horizon is <25 thick (unlikely 
according to Table 5), then Milkwood soils will key out as Leptosols]. 


Non-calcareous A Milkwood Leptic Phaeozem 


Calcareous A Milkwood Calcaric Leptic Phaeozem 
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5.16 Inhoek 


(MelanicA /unspecified): The melanicA equatestoa mollichorizon, while 
abase saturation 250% throughoutis assumed (Table 5; this assumption 
may not be valid in acidic parent material and high rainfall areas). 
This leads to Inhoek soils keying out as Phaeozems. Signs of wetness 
lead to the stagnic qualifier, while the calcareousness results in the 


calcaric qualifier. 


Fluvisols can be considered (Fey, 2010) if the melanic A horizon 
<25 cm thick; however, this is doubtful (Table 5). The fluvic qualifier may, 
however, be considered for Phaeozems if the unspecified underlying 
(parent) material is stratified and from alluvial origin. 


Non-wet, non-calcareous A Inhoek Haplic Phaeozem 
Non-wet, calcareous A Inhoek Calcaric Phaeozem 

Wet, non-calcareous A Inhoek Stagnic Phaeozem 

Wet, calcareous A Inhoek Calcaric Stagnic Phaeozem 


5.17 Katspruit 


(Orthic A / G): The G horizon relates to stagnic properties, reducing 
conditions, and most probably an argic horizon (Table 7). Katspruit soils 
may thus most probably have an abrupt textural difference (doubling of 
clay within 5 cm, if the overlying layer <20% clay or 220% clay increase 
if the overlying layer has 220% clay) <100 cm from the surface and 
would, therefore, key out as Planosols. Other Katspruit soils with a thin 
orthic A (<25 cm thick) would key out as Stagnosols. The remainder of 
the Katspruit soils would key out as Acrisols, Lixisols, Alisols or Luvisols 
(depending on the clay activity and base status of the G horizon). It is 
argued here that few if any G horizons in South Africa would qualify to 
have gleyic properties and hence Katspruit and Kroonstad soils would 
not qualify as Gleysols, as indicated by Fey (2010). Gleysols are, however, 
technically possible and should therefore not summarily be excluded. 
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Katspruit soils with an abrupt textural difference from the orthic A to 
the G horizon: 


Non-calcareous G Katspruit Acric/Lixic/Alic/Luvic Planosol 


Calcareous G Katspruit Calcaric Acric/Lixic/Alic/Luvic Planosol 


Katspruit soils with an orthic A <25 cm thick and no abrupt textural 


difference: 
Non-calcareous G Katspruit Acric/Lixic/Alic/Luvic Stagnosol 
Calcareous G Katspruit Calcaric Lixic/Luvic Stagnosol 


Katspruit soils with an orthic A >25 cm thick and no abrupt textural 


difference: 
Non-calcareous G Katspruit Stagnic Acrisol/Lixisol/Alisol/Luvisol 
Calcareous G Katspruit Calcic Stagnic Lixisol/Luvisol 


5.18 Kroonstad 


(Orthic A / E / G): Kroonstad soils would classify much the same as 
Katspruit soils, with the exception that the probability of an abrupt 
textural difference would be much greater due to the presence of the E 
horizon. The E horizon would in this case relate to albic material, but also 
stagnic properties. Therefore, Kroonstad soils with an orthic A horizon 
<25 cm thick would key out as Stagnosols. The grey E horizons would 
relate to albic material (Table 6), while yellow E horizons do not. 


Kroonstad soils with an abrupt textural difference from the orthic A or 
E to the G horizon: 


grey E Kroonstad Acric/Lixic/Alic/Luvic Albic Planosol 


yellow E Kroonstad Acric/Lixic/Alic/Luvic Planosol 
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Kroonstad soils with <25 cm to the G horizon and no abrupt textural 


difference: 
grey E Kroonstad Acric/Lixic/Alic/Luvic Albic Stagnosol 
yellow E Kroonstad Acric/Lixic/Alic/Luvic Stagnosol 


Kroonstad soils with >25 cm to the G horizon and no abrupt textural 
difference from the orthic A or E to the G horizon: 


grey E Kroonstad Albic Stagnic Acrisol/Lixisol/Alisol/Luvisol 


yellow E Kroonstad Stagnic Lixisol/Luvisol 


5.19 Longlands 


(Orthic A / E / soft plinthic B): Similar to the Kroonstad soil, most grey E 
horizons would qualify as albicmaterial (Table 6), while yellow Ehorizons 
do not. The soft plinthic B horizon (Table 10) is for the most part 
similar to the ferric horizon [215% (v/v) mottles and/or concretions], 
or [25% (v/v), 22 mm diameter mottles and/or concretions], and/ 
or stagnic properties (or gleyic properties in extreme cases), and 
reducing conditions. The soft plinthic B horizon does not relate to the 
WRB plinthic horizon [215% (v/v), 220 mm diameter mottles and/ 
or concretions; 22.5% (m/m) Fe, in the fine earth, or 210% (m/m) 
Fe, in the concentrations; and 215 cm thick] since the Fe content is 
too low (Table 10) and since there is no hardening in soft plinthic B 
horizons. Longlands soils would, therefore, key out as Stagnosols, if the 
orthic A horizon is <25 cm thick since the E horizon can be considered 
as part of the stagnic properties. Longlands soils with orthic A horizons 
>25 cm thick would Key out only as Cambisols since clay luviation cannot 
be assumed (as indicated by Fey, 2010) for the majority of Longlands 
soils, especially not for the E horizon. If the soft plinthic B horizon starts 
<100 cm from the surface and if the soft plinthic B horizon has illuvial 
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clay, then Longlands soils can key out as an Albic Stagnic Acrisol, Lixisol, 
Alisol, or Luvisol. 


Longlands soils with orthic A horizon <25 cm thick: 


grey E Longlands Albic Stagnosol (Ferric) 


yellow E Longlands Stagnosol (Ferric) 


Longlands soils with orthic A horizon >25 cm thick: 


grey E Longlands Stagnic Cambisol (Ferric) 


yellow E Longlands Stagnic Cambisol (Ferric) 


5.20 Wasbank 


(Orthic A / E / hard plinthic B): The E horizon qualifies as albic material 
(Table 10), while the hard plinthic B largely qualifies as a petroplithic 
horizon (Table 11). Wasbank soils, therefore, key out as Plinthosols, 
provided that the hard plinthic B starts <50 cm from the surface. 
Stagnic properties can be assumed if the hard plinthic B horizons are 
actively forming (i.e. not relict), which should be true for the majority of 
cases (Le Roux et al., 2005). 


grey E Wasbank Albic Stagnic Petric Plinthosol 


yellow E Wasbank Stagnic Petric Plinthosol 


5.21 Constantia 


(Orthic A / E / yellow-brown apedal B): The E horizon qualifies as 
albic material (Table 6), while the luvic yellow-brown apedal 
B horizons would qualify as an argic horizon (Table 8). Non-luvic 
yellow-brown apedal B horizons would qualify as cambic horizons 
and thus Cambisols, if the A horizon plus E horizon <50 cm thick, 
else it would be Regosols (Cambisols and Regosols do not have an 
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albic qualifier). The podzolic character below the yellow-brown 
apedal B of Constantia soils would probably qualify as spodic horizons 
[pH (<5.9, 20.5% OC, dark red colours, >2.5 cm thick)] and would, 
therefore, key out as Podzols since the spodic horizon would start 
<200 cm from the surface (Table 16). 


Non-luvic B, non-podzolic Constantia | Cambisol or Regosol 


Non-luvic B, podzolic Constantia Albic Podzol (Neocambic) 


Albic Acrisol/Lixisol/Alisol/Luvisol 


Luvic B, non-podzolic Constantia : 
p (Neocambic) 


Luvic B, podzolic Constantia Albic Podzol (Neocambic) 


5.22 Tsitsikamma 


(Orthic A / E / podzol B with placic pan): The E horizon qualifies as 
albic material (Table 6), while the podzol B qualifies as a spodic horizon 
(Table 16). Tsitsikamma soils would, therefore, key out as Podzols since 
it can be assumed that the spodic horizon would occur <100 cm from 


the surface. 


Non-wet Tsitsikamma Albic Podzol (Placic) 


Wet Tsitsikamma Stagnic Albic Podzol (Placic) 


5.23 Lamotte 


(Orthic A / E / podzol B / unconsolidated material with signs of 
wetness): Similar to discussed for Tsitsikamma, the E horizon qualifies 
as albic material (Table 6), while the podzol B qualifies as a spodic 
horizon (Table 16). The unconsolidated material with signs of wetness 
will probably qualify as stagnic properties with reducing conditions. 
Lamotte soils would therefore also key out as Podzols since it can be 
assumed that the podzol B would occur <100 cm from the surface. 
Ortstein hardening is captured by the ortsteinic qualifier, while the 
friable and firm saprolite (C) horizons are captured by densic qualifier. 
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non-hard B, friable C Lamotte Stagnic Albic Podzol 

non-hard B, firm C Lamotte Stagnic Albic Podzol (Densic) 

hard B, friable C Lamotte Stagnic Albic Ortsteinic Podzol 

hard B, firm C Lamotte Stagnic Albic Ortsteinic Podzol (Densic) 


5.24 Concordia 


(Orthic A / E / podzol B / unconsolidated material without signs of 
wetness): Similar to the Tsitsikamma and Lamotte, the E horizon 
qualifies as albic material (Table 6), while the podzol B qualifies as a 
spodic horizon (Table 16), but in this case without the underlying 
material with signs of wetness. Concordia soils would therefore also key 
out as Podzols since it can be assumed that the spodic horizon would 
occur $100 cm from the surface. 


friable C Concordia Albic Podzol 


firm C Concordia Albic Podzol (Densic) 


5.25 Houwhoek 


(Orthic A / E / podzol B / saprolite): The E horizon qualifies as albic 
material (Table 6), while the podzol B qualifies as a spodic horizon 
(Table 16). The non-hard and hard saprolite families do not easily relate 
to any WRB qualifiers. Therefore, the best qualifier options are densic 
(root-limiting compaction) and fragic (structural units that do not allow 
roots to enter and 210 cm vertical separations, evidence of alteration, 
<0.5% OC, 250% slaking, not cemented, penetration resistance 24 MPa, 
no effervescence, 215 cm thick). 


non-hard C, non-wet Houwhoek Albic Podzol 

non-hard C, wet Houwhoek Stagnic Albic Podzol 

hard C, non-wet Houwhoek Albic Podzol 

hard C, wet Houwhoek Stagnic Albic Podzol (Densic) 
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5.26 Estcourt 


(Orthic A / E / prismacutanic B): The E horizon qualifies as albic 
material (Table 6), while the prismacutanic B qualifies as a natric 
horizon (Table 12). Estcourt soils will, therefore, key out as Solonetz, if 
the prismacutanic B starts <100 cm from the surface (which can safely 
be assumed; Table 12). Families with black cutans are interpreted to 
have stagnic conditions since the SAT diagnostic criteria state that 
“The presence of (continuous) black (as opposed to other dark colours) 
cutans is usually an indication of a wet soil climate”. Estcourt soils 
that do not qualify for the natric horizon might key out as Planosols 
(as in Fey, 2010), if stagnic properties are present, else they would 
probably be Luvisols. 


grey E, non-black cutanic B Estcourt Abruptic Solonetz (Albic, Cutanic) 


grey E, black cutanic B Estcourt Stagnic Abruptic Solonetz (Albic, Cutanic) 


yellow E, non-black cutanic B Estcourt | Abruptic Solonetz (Albic, Cutanic) 


yellow E, black cutanic B Estcourt Stagnic Abruptic Solonetz (Albic, Cutanic) 


5.27 Klapmuts 


(Orthic A / E / pedocutanic B): The E horizon relates to albic material 
(Table 6), while the pedocutanic B horizon relates to aluvic argic horizon, 
due totheclayincrease, clay cutans andthe presumption that pedocutanic 
B horizons have high activity clays (CEC 224 cmol, kg” clay) and a high 
(250%) base saturation (Table 13). This would lead to Klapmuts soils 
keying out as Albic Luvisols if the pedocutanic B starts <100 cm from the 
surface (which can safely be assumed; Table 13). Red families qualify 
for the chromic qualifier, while no differentiation in the WRB is possible 
for the other SAT families. Lixisols (Fey, 2010) are therefore a doubtful 
option for Klapmuts soils since the CEC is >24 cmol, kg’ (Table 13). 
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grey E, non-red, subangular/fine angular B Klapmuts Albic Luvisol (Cutanic) 
grey E, non-red, medium/coarse angular B Klapmuts Albic Luvisol (Cutanic) 


Chromic Albic Luvisol 


grey E, red, subangular/fine angular B Klapmuts (Cutanic) 


Chromic Albic Luvisol 


rey E, red, medium/coarse angular B Klapmuts a 
grey ii 8 p (Cutanic) 


yellow E, non-red, subangular/fine angular B Klapmuts |Albic Luvisol (Cutanic) 


yellow E, non-red, medium/coarse angular B Klapmuts |Albic Luvisol (Cutanic) 


Chromic Albic Luvisol 


ellow E, red, subangular/fine angular B Klapmuts 
Y AS gular/ 8 p (Cutanic) 


Chromic Albic Luvisol 


ellow E, red, medium/coarse angular B Klapmuts ; 
y im 8 pmy (Cutanic) 


5.28 Vilafontes 


(Orthic A / E / neocutanic B): The E horizon relates to albic material 
(Table 6), while the neocutanic B relates to a cambic horizon. 
The albic qualifier is not available for Cambisols, but is included 
here as a supplementary qualifier, in line with WRB specification. 
Luvic Vilafontes families relate to an argic horizon, but this can be 
acric / lixic / alic / luvic. The latter can, however, not be estimated from 
the SAT since it would be a function of the parent material and climate 
and should be decided by the taxonomist. Luvic B horizon Vilafontes 
soils would, therefore, key out as Acrisols, Lixisols, Alisols or Luvisols 
(if the neocutanic B horizon starts <100 cm from the surface - which can 
safely be assumed; and depending on the clay activity and base status 
in the B horizon), while the remainder would key out as Cambisols 
(if the neocutanic B starts <50 cm of the surface, else they would key 
out as Regosols - also no albic qualifier is available for the Cambisols or 
Regosols). Red families would relate to the chromic qualifier. 


61 


CHAPTER 5 


Cambisol (Albic) 


rey E, non-red, non-luvic B Vilafontes . 
Bee i i Haplic Regosol 


Albic Acrisol/Lixisol/Alisol/Luvisol 


rey E, non-red, luvic B Vilafontes À 
grey id (Neocambic) 


Chromic Cambisol (Albic) 


grey E, red, non-luvic B Vilafontes . 
Haplic Regosol 


Chromic Albic Acrisol/Lixisol/Alisol/ 
Luvisol (Neocambic) 


Cambisol (Albic) 
Haplic Regosol 


grey E, red, luvic B Vilafontes 


yellow E, non-red, non-luvic B Vilafontes 


Albic Acrisol/Lixisol/Alisol/Luvisol 


ellow E, non-red, luvic B Vilafontes A 
y i i (Neocambic) 


Chromic Cambisol (Albic) 


ellow E, red, non-luvic B Vilafontes i 
y ! i Haplic Regosol 


Chromic Albic Acrisol/Lixisol/Alisol/ 


ellow E, red, luvic B Vilafontes } ; 
y i i Luvisol (Neocambic) 


5.29 Kinkelbos 


(Orthic A / E / neocarbonate): E horizons relate to albic material 
(Table 6), while the neocarbonate does not equate to protocalcic 
properties [since it does not have carbonate accumulations that disrupt 
the soil structure, or occupy 25% (v/v), or cover 250% of structural 
faces, pore surfaces or rock fragments, or form permanent filaments]. 
The albic qualifier is not available for Cambisols, but is included 
here as a supplementary qualifier, in line with WRB specifications. 
Luvic B horizon Kinkelbos soils would, therefore, key out as Acrisols, 
Lixisols, Alisols or Luvisols (if the B horizon starts <100 cm from 
the surface - which can safely be assumed; and depending on the clay 
activity and base status in the B horizon). Alisols and Acrisols are 
excluded here, since they are unlikely to occurin calcareous material. The 
remainder would key out as Cambisols (ifthe neocarbonate B starts <50 
cm from the surface, else it would key out as Regosols. (No albic qualifier 
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is available for the Cambisols or Regosols.) Red families would relate to 
the chromic qualifier, but this is not available for Regosols. Kinkelbos 
soils, therefore, classify exactly similar to Vilafontes soils in WRB. 


Cambisol (Albic) 


rey E, non-red, non-luvic B Kinkelbos ‘ 
grey i i Haplic Regosol 


grey E, non-red, luvic B Kinkelbos Albic Lixisol/Luvisol (Neocambic) 


Chromic Cambisol (Albic) 
Haplic Regosol 


grey E, red, non-luvic B Kinkelbos 


Chromic Albic Lixisol/Luvisol 
(Neocambic) 


Cambisol (Albic) 
Haplic Regosol 


grey E, red, luvic B Kinkelbos 


yellow E, non-red, non-luvic B Kinkelbos 


yellow E, non-red, luvic B Kinkelbos Albic Lixisol/Luvisol (Neocambic) 


Chromic Cambisol (Albic) 
Haplic Regosol 


yellow E, red, non-luvic B Kinkelbos 


Chromic Albic Lixisol/Luvisol 


ellow E, red, luvic B Kinkelbos > 
y lá i (Neocambic) 


5.30 Cartref 


(Orthic A / E / lithocutanic B): E horizons equate to albic material 
(Table 6), while lithocutanic B horizons equate to an argic horizon 
because the lithocutanic B has tongues of illuviated clay and soil into 
the underlying parent material. Acric / Lixic / Alic / Luvic can, however, 
not be estimated since it would be a function of the parent material 
and climate. The leptic qualifier is included here since the lithocutanic 
B must “merge into underlying weathering rock” and it is hypothesised 
that this continuous rock would start <100 cm from the surface. These 
soils do not qualify as Leptosols (Fey, 2010) since it is doubtful if 
continuous rock (having cracks into which roots can enter 210 cm apart 
and <20% in volume) occurs <25 cm from the surface in Cartref soils. 
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grey E, non-hard B Cartref Albic Leptic Acrisol/Lixisol/Alisol/Luvisol (Cutanic) 
grey E, hard B Cartref Albic Leptic Acrisol/Lixisol/Alisol/Luvisol (Cutanic) 


yellow E, non-hard B Cartref | Albic Leptic Acrisol/Lixisol/Alisol/Luvisol (Cutanic) 


yellow E, hard B Cartref Albic Leptic Acrisol/Lixisol/Alisol/Luvisol (Cutanic) 


5.31 Fernwood 


(OrthicA / E / unspecified): The grey E horizon qualifies as albic material 
(Table 6) but does not determine the WRB reference soil group. If the 
E horizon has a texture class of loamy sand or coarser, then Fernwood 
soils would key out as Arenosols, else they would key out as Regosols. 
Fernwood soils might, therefore, key out as Arenosols since E horizons 
can have low clay content (Table 6). Fernwood soils with a podzol 
B horizon <200 cm from the surface, but >150 cm (to be excluded in the 
SAT) would key out as Podzols. The hyperdystric qualifier (effective base 
saturation <20%) is assumed due to the leached nature of E horizons 
(Table 6). Fernwood soils that do not have a texture class of loamy sand 
or coarser would classify as Stagnic Regosols. Fey (2010) classified all 


Fernwood soils as Arenosols. 


Fernwood soils with a texture class of loamy sand or coarser throughout 


the profile: 
light A, grey, non-lamellae E Fernwood Hyperdystric Albic Arenosol 
light A, grey, lamellae E Fernwood Hyperdystric Lamellic Albic Arenosol 


light A, yellow, non-lamellae E Fernwood  |Hyperdystric Albic Arenosol 


light A, yellow, lamellae E Fernwood Hyperdystric Lamellic Albic Arenosol 


dark A, grey, non-lamellae E Fernwood Hyperdystric Albic Arenosol (Ochric) 


Hyperdystric Lamellic Albic Arenosol 


dark A, grey, lamellae E Fernwood (Ochric) 


dark A, yellow, non-lamellae E Fernwood | Hyperdystric Albic Arenosol (Ochric) 


Hyperdystric Lamellic Albic Arenosol 


dark A, yellow, lamellae E Fernwood . 
y (Ochric) 
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Fernwood soils lacking a texture class of loamy sand or coarser 


throughout the profile: 


light A, grey, non-lamellae E Fernwood Hyperdystric Stagnic Regosols 


Hyperdystric Stagnic Regosols 


light A, grey, lamellae E Fernwood . 
8 grey, (Lamellic) 


light A, yellow, non-lamellae E Fernwood |Hyperdystric Stagnic Regosols 


Hyperdystric Stagnic Regosols 


light A, yellow, lamellae E Fernwood Ñ 
'E y (Lamellic) 


dark A, grey, non-lamellae E Fernwood Hyperdystric Stagnic Regosols 


Hyperdystric Stagnic Regosols 


dark A, grey, lamellae E Fernwood (Lamellic) 


dark A, yellow, non-lamellae E Fernwood | Hyperdystric Stagnic Regosols 


Hyperdystric Stagnic Regosols 


dark A, yellow, lamellae E Fernwood E 
(Lamellic) 


5.32 Westleigh 


(Orthic A / soft plinthic B): Westleigh soils have a ferric horizon, stagnic 
properties and reducing conditions. These soils would, therefore, key 
out as Stagnosols if the ferric horizon (soft plinthic B) starts <25 cm 
from the surface. However, the average upper depth of soft plinthic 
B horizons for Westleigh soils is 396+190 mm. The majority of 
Westleigh soils are therefore excluded from Stagnosols. The average 
clay content in Westleigh soils increases from 19+10% in the orthic A 
(Table 21) to 38414% in the soft plinthic B (Table 22). The soft plinthic 
B would therefore quite likely qualify as an argic horizon if the profile 
lacks a lithological discontinuity (assumed to be true). Westleigh soils, 
therefore, key out as Luvisols since the soft plinthic B has an average 
base saturation of 81% and an average CEC of 468 cmol, kg* clay 
(Table 22). Non-luvic B Westleigh soils can by definition not have an 
argic horizon and therefore does not qualify for Luvisols. These soils, 
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therefore, become Cambisols. Westleigh soils do not qualify, as indicated 
by Fey (2010), as Plinthosols (B horizon does not harden irreversibly), 
Stagnosols (B horizon starts too deep), Acrisols or Lixisols (high activity 
clay in the B), or Arenosols (B horizon too clayey). 


TABLE 21 Summary statistics of selected soil properties for the orthic A 
horizons of Westleigh soils described during the land type survey 


Depth (mm) cmol, kg“ % 
Upper | Lower CEC CEC, BS Fe Clay 
Count 38 38 33 33 33 34 
Avg 0 321 7.3 28 76 1.2 19.7 
Min 0 100 2.6 46 0.2 6.6 
Max 0 580 23.2 4.4 55.7 
Std 0 107 4.7 1.0 


TABLE 22 Summary statistics of selected soil properties for the soft plinthic B 
horizons of Westleigh soils described during the land type survey 


Depth (mm) cmol, kg“ % 
Upper | Lower CEC CEC day BS Fe Clay 
Avg 396 819 10.6 468 81 2.3 38.1 
Min 100 370 1.0 357 160 0.3 3.5 
Max 1100 2000 22.3 352 131 6.3 65.7 
Std 190 335 4.6 289 104 1.6 13.8 
non-luvic B Westleigh Stagnic Cambisol (Ferric) 
luvic B Westleigh Ferric Stagnic Luvisol 
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5.33 Dresden 


(Orthic A / hard plinthic B): The hard plinthic B (Table 11) relates quite 
well to a petroplinthic horizon. Some hard plinthic B horizons might 
also have stagnic properties and reducing conditions if actively forming. 
Dresden soils, therefore, key out as Plinthosols (which keys out before 
Stagnosols). The bleached nature of the A horizon is not recognised by 
the WRB. 


non-bleached A Dresden Stagnic Petric Plinthosol 


bleached A Dresden Stagnic Petric Plinthosol 


5.34 Avalon 


(Orthic A / yellow-brown apedal B / soft plinthic B): The luvic 
yellow-brown apedal B horizon relates to the argic horizon, non-luvic 
variants relate to cambic horizons or to Regosols, while the soft 
plinthic B relates to a ferric horizon. The B1 horizon must start <100 cm 
from the surface - this can safely be assumed (Table 8). Although a few 
Avalon soils might have a ferralic horizon (required for a Ferralsol), 
the majority would not since the average base saturation of dystrophic 
yellow-brown apedal B horizons in Avalon soils is 14+10% and the 
average CEC is 21+5 cmol, kg" clay. Avalon soils also do not qualify, 
as indicated by Fey (2010), as Plinthosols (since soft plinthic B horizons 
do not relate to the plinthic horizons) or Arenosols [too much clay in the 
soft plinthic B horizons (30412%)]. 


Dystrophic, non-luvic B1 Avalon Stagnic Plinthic Cambisol/Regosol 
Dystrophic, luvic B1 Avalon Stagnic Plinthic Acrisol/Alisol 
Mesotrophic, non-luvic B1 Avalon Stagnic Plinthic Cambisol/Regosol 
Mesotrophic, luvic B1 Avalon Stagnic Plinthic Acrisol/Alisol 
Eutrophic, non-luvic B1 Avalon Stagnic Plinthic Cambisol/Regosol 
Eutrophic, luvic B1 Avalon Stagnic Plinthic Lixisol/Luvisol 
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5.35 Glencoe 


(Orthic A / yellow-brown apedal B / hard plinthic B): The luvic 
yellow-brown apedal B horizon relates to the argic horizon, non-luvic 
yellow-brown apedal B horizons relate to cambic horizons or to 
Regosols, while hard plinthic B horizons relate to the petroplinthic 
horizons. Glencoe soils would, therefore, key out as Plinthosols if the 
hard plinthite starts <100 cm from the surface, else Glencoe soils would 
key out as Acrisols/Alisols /Lixisols /Luvisols for the luvic families (if the 
B1 horizon starts <100 cm from the surface) or they would be Cambisols 
or Regosols for the non-luvic families. Glencoe soils would not qualify, 
as indicated by Fey (2010), as Arenosols since the other possible RSGs 


key out first and since the required low clay content is doubtful. 


Hard plinthic B <100 cm deep: 


Dystrophic, non-luvic B1 Glencoe 


Stagnic Plinthosol (Acric/Alic) 


Dystrophic, luvic B1 Glencoe 


Stagnic Plinthosol (Acric/Alic) 


Mesotrophic, non-luvic B1 Glencoe 


Stagnic Plinthosol (Acric/Alic) 


Mesotrophic, luvic B1 Glencoe 


Stagnic Plinthosol (Acric/Alic) 


Eutrophic, non-luvic B1 Glencoe 


Stagnic Plinthosol (Lixic/Luvic) 


Eutrophic, luvic B1 Glencoe 


Hard plinthic B >100 cm deep: 


Stagnic Plinthosol (Lixic/Luvic) 


Dystrophic, non-luvic B1 Glencoe 


Stagnic Plinthic Cambisol/Regosol 


Dystrophic, luvic B1 Glencoe 


Stagnic Plinthic Acrisol/Alisol 


Mesotrophic, non-luvic B1 Glencoe 


Stagnic Plinthic Cambisol/Regosol 


Mesotrophic, luvic B1 Glencoe 


Stagnic Plinthic Acrisol/Alisol 


Eutrophic, non-luvic B1 Glencoe 


Stagnic Plinthic Cambisol/Regosol 


Eutrophic, luvic B1 Glencoe 


Stagnic Plinthic Lixisol/Luvisol 
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5.36 Pinedene 


(Orthic A / yellow-brown apedal B / unspecified material with signs 
of wetness): The luvic yellow-brown apedal B horizon relates to the 
argic horizon, non-luvic yellow-brown apedal B horizons relate to 
cambic horizons or to Regosols, while the unspecified material with 
signs of wetness relate to stagnic properties and reducing conditions. 
Pinedene soils would, therefore, key out as Stagnosols if unspecified 
material with signs of wetness <25 cm (which is highly unlikely 
and thus excluded here). It is more likely that Pinedene soils would 
key out as Acrisols/Alisols/Lixisols/Luvisols for the luvic families 
(if the B1 horizon starts <100 cm from the surface), or Cambisols 
or Regosols for the non-luvic families. Ferralsols as an option for 
Pinedene soils (Fey, 2010) is doubtful, similar to the argument made for 
Avalon soils, while Arenosols are also doubtful since the required low 
clay content is uncertain and since Cambisols key out before Arenosols. 


Dystrophic, non-luvic B1 Pinedene Stagnic Cambisol/Regosol 


Dystrophic, luvic B1 Pinedene Stagnic Acrisol/Alisol 


Mesotrophic, non-luvic B1 Pinedene Stagnic Cambisol/Regosol 


Mesotrophic, luvic B1 Pinedene Stagnic Acrisol/Alisol 
Eutrophic, non-luvic B1 Pinedene Stagnic Cambisol/Regosol 
Eutrophic, luvic B1 Pinedene Stagnic Lixisol/Luvisol 


5.37 Griffin 


(Orthic A / yellow-brown apedal B / red apedal B): The luvic yellow- 
brown apedal B and red apedal B horizons relate to the argic horizon, 
while the non-luvic yellow-brown apedal B and red apedal B horizons 
relate to cambic horizons (and thus Cambisols) or to Regosols. Griffin 
soils, therefore, key out as Acrisols/Alisols/Lixisols/Luvisols for the 
luvic families (if the yellow-brown apedal B1 horizon starts <100 cm 
from the surface, which can be safely assumed) or Cambisols or Regosols 
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for the non-luvic families. The chromic qualifier is used to denote the 
red apedal B horizon. Ferralsols and Arenosols as options for Griffin 
soils (Fey, 2010) are doubtful, as discussed for Pinedene soils. 


Dystrophic, non-luvic B1 Griffin Chromic Cambisol/Regosol 


Dystrophic, luvic B1 Griffin Chromic Acrisol/Alisol 


Mesotrophic, non-luvic B1 Griffin Chromic Cambisol/Regosol 


Mesotrophic, luvic B1 Griffin Chromic Acrisol/Alisol 


Eutrophic, non-luvic B1 Griffin Chromic Cambisol/Regosol 


Eutrophic, luvic B1 Griffin Chromic Lixisol/Luvisol 


5.38 Molopo 


(Orthic A / yellow-brown apedal B / soft carbonate): The luvic yellow- 
brown apedal B horizon relates to the argic horizon, non-luvic yellow- 
brown apedal B horizons relate to cambic horizons or to Regosols, while 
the soft carbonate relates to a calcic horizon. Molopo soils, therefore, key 
out as Calcisols, ifthe soft carbonate starts <100 cm from the surface and 
also only for the non-luvic families (Calcisols must have a calcic horizon 
and no argic horizon above the calcic horizon). Molopo soils where the 
soft carbonate starts >100 cm from the surface and for the luvic families 
(with the B1 horizon starting <100 cm from the surface) key out as 
Acrisols/Alisols/Lixisols/Luvisols. Lixisols, and most probably Luvisols 
can be presumed because Molopo soils would not be well leached since 
they occur primarily in arid environments. This is largely in agreement 
with Fey (2010). 


non-luvic B1, dry carbonate Molopo 


Cambic Calcisol 


non-luvic B1, wet carbonate Molopo 


Cambic Calcisol (Stagnic) 


luvic B1, dry carbonate Molopo 


Haplic Lixisol/Luvisol 


luvic B1, wet carbonate Molopo 


Stagnic Lixisol/Luvisol 
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5.39 Askham 


(Orthic A / yellow-brown apedal B / hardpan carbonate horizon): 
The luvic yellow-brown apedal B horizon relates to the argic horizon, 
non-luvic yellow-brown apedal B horizons relate to cambic horizons 
(and thus Cambisols) or to Regosols, while the hardpan carbonate 
relates to a petrocalcic horizon. Askham soils, therefore, key out as 
Calcisols, if the hardpan carbonate starts <100 cm from the surface. 
Askham soils where the hardpan carbonate starts >100 cm from the 
surface key out as Acrisols/Alisols/Lixisols/Luvisols for the luvic 
families and as Cambisols or Regosols for the non-luvic families. Lixisols, 
and most probably Luvisols can be presumed because Askham soils 
would not be well leached since it occurs in arid environments. Fey 
(2010) only has the Calcisol option, which does not always hold true, 
as discussed for Pinedene soils. 


Hardpan carbonate <100 cm: 


non-luvic B1 Askam Cambic Petric Calcisol 


luvic B1 Askam Lixic/Luvic Petric Calcisol 


Hardpan carbonate >100 cm: 


non-luvic B1 Askam Eutric Cambisol/Regosol (Bathycalcic) 


luvic B1 Askam Haplic Lixisol/Luvisol (Bathycalcic) 


5.40 Clovelly 


(Orthic A / yellow-brown apedal B): The luvic yellow-brown apedal B 
horizon relates to the argic horizon (Table 8), while the non-luvic yellow- 
brown apedal B horizons relate to cambic horizons or Regosols. Clovelly 
soils, therefore, key out as Acrisols, Alisols, Lixisols, Luvisols, Cambisols, 
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or Regosols, ifthe yellow-brown apedal B horizon starts <100 cm from 
the surface, which can safely be assumed. Ferralsols and Arenosols 
as options for Clovelly soils (Fey, 2010) are doubtful, as discussed for 
Pinedene soils. 


Dystrophic, non-luvic B1 Clovelly Haplic Cambisol/Regosol 
Dystrophic, luvic B1 Clovelly Haplic Acrisol/Alisol 
Mesotrophic, non-luvic B1 Clovelly Haplic Cambisol/Regosol 
Mesotrophic, luvic B1 Clovelly Haplic Acrisol/Alisol 
Eutrophic, non-luvic B1 Clovelly Haplic Cambisol/Regosol 
Eutrophic, luvic B1 Clovelly Haplic Lixisol/Luvisol 


5.41 Bainsvlei 


(Orthic A / red apedal B / soft plinthic B): The luvic red apedal B horizon 
relates to the argic horizon, non-luvic variants relate to the cambic 
horizons or Regosols, while the soft plinthic B relates to a ferric horizon. 
The B1 horizon must start <100 cm from the surface and can safely be 
assumed (Table 8). Bainsvlei soils do not qualify, as indicated by Fey 
(2010), as Ferralsols (BS and CEC too high), Plinthosols (soft plinthic B 
horizons do not relate to the plinthic horizons) or Arenosols (too much 
clay in the soft plinthic B horizons). 


Red apedal B horizon soils will classify very (almost precisely) 
similar to the yellow-brown apedal by horizon soils since the WRB 
does not differentiate horizons based on colour, excluding for the albic 
material. The only difference would be the inclusion of the rhodic 
qualifier to denote the red coloured subsoils and some soil forms that do 
not have red/yellow-brown equivalents. Chromic (moist colour redder 
than 7.5YR and chroma >4) is used in preference to rhodic (moist colour 
redder than 5YR and value <4) to denote the red apedal B since chromic 
is less restrictive than Rhodic and thus more likely. Rhodic and chromic 
are, however, not allowed for Regosols. 
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Dystrophic, non-luvic B1 Bainsvlei Chromic Stagnic Plinthic Cambisol/Regosol 


Dystrophic, luvic B1 Bainsvlei Chromic Stagnic Plinthic Acrisol/Alisol 


Mesotrophic, non-luvic B1 Bainsvlei | Chromic Stagnic Plinthic Cambisol/Regosol 


Mesotrophic, luvic B1 Bainsvlei Chromic Stagnic Plinthic Acrisol/Alisol 
Eutrophic, non-luvic B1 Bainsvlei Chromic Stagnic Plinthic Cambisol/Regosol 
Eutrophic, luvic B1 Bainsvlei Chromic Stagnic Plinthic Lixisol/Luvisol 


5.42 Lichtenburg 


(Orthic A / red apedal B / hard plinthic B): The luvic red apedal 
B horizon relates to the argic horizon, non-luvic variants relate to 
the cambic horizons or Regosols, while the hard plinthic B relates to 
the petroplinthic horizon. Lichtenburg soils would, therefore, key out 
as Plinthosols if the hard plinthite starts <100 cm from the surface, 
else Lichtenburg soils would key out as Acrisols/Alisols/Lixisols/ 
Luvisols for the luvic families (if the B1 horizon starts <100 cm from 
the surface) or they would be Cambisols or Regosols for the non- 
luvic families. Lichtenburg soils would not qualify, as indicated by Fey 
(2010), as Arenosols since the other possible RSGs key out first and 
since the required low clay content is doubtful. 


Hard plinthic B <100 cm deep: 


Dystrophic, non-luvic B1 Lichtenburg Chromic Stagnic Plinthosol (Acric/Alic) 


Dystrophic, luvic B1 Lichtenburg Chromic Stagnic Plinthosol (Acric/Alic) 


Mesotrophic, non-luvic B1 Lichtenburg |Chromic Stagnic Plinthosol (Acric/Alic) 


Mesotrophic, luvic B1 Lichtenburg Chromic Stagnic Plinthosol (Acric/Alic) 
Eutrophic, non-luvic B1 Lichtenburg Chromic Stagnic Plinthosol (Lixic/Luvic) 
Eutrophic, luvic B1 Lichtenburg Chromic Stagnic Plinthosol (Lixic/Luvic) 
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Hard plinthic B >100 cm deep: 


Dystrophic, non-luvic B1 Lichtenburg 


Dystrophic, luvic B1 Lichtenburg 


Chromic Stagnic Plinthic Acrisol/Alisol 


Mesotrophic, non-luvic B1 Lichtenburg 


Mesotrophic, luvic B1 Lichtenburg 


Chromic Stagnic Plinthic Acrisol/Alisol 


Eutrophic, non-luvic B1 Lichtenburg 


Eutrophic, luvic B1 Lichtenburg 


Chromic Stagnic Plinthic Lixisol/Luvisol 


5.43 Bloemdal 


(Orthic A / red apedal B / unspecified material with signs of wetness): 


The luvic red apedal B horizon relates to the argic horizon, non-luvic 


red apedal B horizons relate to cambic horizons (and thus Cambisols) 


or to Regosols, while the unspecified material with signs of wetness 


relate to stagnic properties and reducing conditions. Bloemdal soils 


would, therefore, key out as Stagnosols if the unspecified material with 


signs of wetness starts <25 cm (which is highly unlikely and therefore 
excluded here). It is more likely that Bloemdal soils would key out as 


Acrisols/Alisols/Lixisols/Luvisols for the luvic families (ifthe B1 horizon 


starts <100 cm from the surface), or Cambisols or Regosols for the non- 


luvic families. Ferralsols and Arenosols as options for Bloemdal soils (Fey, 
2010) are doubtful, similar to the arguments made for Avalon soils. 


Dystrophic, non-luvic B1 Bloemdal 


Chromic Stagnic Cambisol/Regosol 


Dystrophic, luvic B1 Bloemdal 


Chromic Stagnic Acrisol/Alisol 


Mesotrophic, non-luvic B1 Bloemdal 


Chromic Stagnic Cambisol/Regosol 


Mesotrophic, luvic B1 Bloemdal 


Chromic Stagnic Acrisol/Alisol 


Eutrophic, non-luvic B1 Bloemdal 


Chromic Stagnic Cambisol/Regosol 


Eutrophic, luvic B1 Bloemdal 


Chromic Stagnic Lixisol/Luvisol 
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Chromic Stagnic Plinthic Cambisol/Regosol 
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5.44 Kimberley 


(Orthic A / red apedal B / soft carbonate horizon): The luvic red apedal 
B horizon relates to the argic horizon, non-luvic red apedal B horizons 
relate to the cambic horizons (and thus Cambisols) or to Regosols, 
while the soft carbonate relates to a calcic horizon. Kimberley soils, 
therefore, key out as Calcisols, if the soft carbonate starts <100 cm from 
the surface and also only for the non-luvic families (Calcisols must have 
a calcic horizon and no argic horizon above the calcic horizon). Non- 
luvic Kimberley soils where the soft carbonate starts >100 cm from 
the surface will become Cambisols or Regosols. Luvic Kimberley soils 
where the soft carbonate starts >100 cm from the surface, with the B1 
horizon starting <100 cm from the surface, key out as Acrisols/Alisols/ 
Lixisols/Luvisols. Lixisols, and most probably Luvisols can be presumed 
because Kimberley soils would not be well leached since they occur in 
arid environments. This is largely in agreement with Fey (2010). 


Soft carbonate <100 cm deep: 


non-luvic B1, dry carbonate Kimberley | Cambic Calcisol (Chromic) 


non-luvic B1, wet carbonate Kimberley | Cambic Calcisol (Chromic, Stagnic) 


Haplic Lixisol/Luvisol 


luvic B1, dry carbonate Kimberley (chromite Bathyealeid 


Stagnic Lixisol/Luvisol 


luvic B1, wet carbonate Kimberley (chrome; Bathwedtele) 


Soft carbonate >100 cm deep: 


non-luvic B1, dry carbonate Kimberley | Chromic Cambisol/Regosol (Bathycalcic) 


Stagnic Chromic Cambisol/Regosol 


non-luvic B1, wet carbonate Kimberley (Bathyealcic) 


Haplic Lixisol/Luvisol 


luvic B1, dry carbonate Kimberley ichromie, Bathuealeie] 


Stagnic Lixisol/Luvisol 


luvic B1, wet carbonate Kimberley (chromic, Bathivcalciój 
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5.45 Plooysburg 


(Orthic A / red apedal B / hardpan carbonate horizon): The luvic red 
apedal B horizons relate to the argic horizon, non-luvic red apedal 
B horizons relate to the cambic horizons (and thus Cambisols) or to 
Regosols, while the hardpan carbonate relates to a petrocalcic horizon. 
Plooysburg soils, therefore, key out as Calcisols, ifthe hardpan carbonate 
starts <100 cm from the surface. Plooysburg soils where the hardpan 
carbonate starts >100 cm from the surface key out as Acrisols/Alisols/ 
Lixisols/Luvisols for the luvic families and as Cambisols or Regosols 
for the non-luvic families. Lixisols, and most probably Luvisols can be 
presumed because Plooysburg soils would not be well leached since it 
occurs in arid environments. Fey (2010) only has the Calcisol option, 
which does not always hold true, as discussed above. 


Hardpan carbonate <100 cm: 


non-luvic B1 Plooysburg Cambic Petric Calcisol (Chromic) 


luvic B1 Plooysburg Chromic Lixisol/Luvisol 


Hardpan carbonate >100 cm: 


non-luvic B1 Plooysburg Eutric Cambisol/Regosol (Bathycalcic) 
luvic B1 Plooysburg Haplic Lixisol/Luvisol (Bathycalcic) 
5.46 Garies 


(Orthic A / red apedal B / dorbank): The luvic red apedal B horizon 
relates to the argic horizon, non-luvic red apedal B horizons relate 
to cambic horizons (and thus Cambisols) or to Regosols, while the 
dorbank relates to the petroduric horizon. Garies soils, therefore, 
key out as Durisols if the dorbank occurs <100 cm from the surface. 
Luvic families of the Garies soils where the dorbank occurs >100 cm 
would be Lixisols/Luvisols, while the non-luvic families would be 
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Cambisols or Regosols. Lixic, and most probably Luvic can be presumed 
because Garies soils would not be well leached since they occur in arid 
environments. The occurrence of the dorbank >100 cm is denoted by 
the bathyduric qualifier. Fey (2010) only has the Durisol option, which 
does not always hold true, as discussed above. 


Dorbank <100 cm: 

non-luvic B1 Garies Lixic/Luvic Petric Durisol (Chromic) 

luvic B1 Garies Lixic/Luvic Petric Durisol (Chromic) 
Dorbank >100 cm: 

non-luvic B1 Garies Chromic Cambisol/Regosol (Bathyduric) 

luvic B1 Garies Chromic Lixisol/Luvisol (Bathyduric) 
5.47 Hutton 


(Orthic A / red apedal B): The luvic red apedal B horizon relates to 
the argic horizon, and the non-luvic red apedal B horizons relate to 
the cambic horizons (and thus Cambisols) or to Regosols. Non-luvic 
Hutton soils, therefore, key out as Cambisols or Regosols, while the 
luvic Hutton soils key out as Acrisols, Alisols, Lixisols, or Luvisols, 
if the red apedal B horizon starts <100 cm from the surface, which can 
safely be assumed. Ferralsols and Arenosols as options for Hutton soils 
(Fey, 2010) are doubtful, as discussed above. 


Dystrophic, non-luvic B1 Hutton Chromic Cambisol/Regosol 
Dystrophic, luvic B1 Hutton Chromic Acrisol/Alisol 
Mesotrophic, non-luvic B1 Hutton Chromic Cambisol/Regosol 
Mesotrophic, luvic B1 Hutton Chromic Acrisol/Alisol 
Eutrophic, non-luvic B1 Hutton Chromic Cambisol/Regosol 
Eutrophic, luvic B1 Hutton Chromic Lixisol/Luvisol 
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5.48 Shortlands 


(Orthic A / red structured B): The red structured B relates to the 
nitic horizon. Shortlands soils, therefore, key out as Nitisols since it 


can be assumed that the red structured B (nitic) horizon would start 


<100 cm from the surface. No option exists in the WRB to capture 


the calcareousness or structure size and type of the red structured B. 


The eutric qualifier is used since none of the red structured B horizons 
have effective base saturation <50% (Table 9). The luvic qualifier would 
predominate (68%), with alic only valid for the minority (32%; Table 9). 
Fey (2010) list Alisols, Acrisols, Luvisols, Lixisols, and Cambisols as 
alternatives for Nitisols. These can certainly be considered in the unlikely 
situation where the red structured B does not qualify as a nitic horizon. 


Dystrophic/mesotrophic, non-calcareous, non-luvic, 
subangular/fine angular B Shortlands 


Dystrophic/mesotrophic, non-calcareous, non-luvic, 
medium/coarse angular B Shortlands 


Eutric Luvic/Alic Nitisol 


Eutric Luvic/Alic Nitisol 


Dystrophic/mesotrophic, non-calcareous, luvic, 
subangular/fine angular B Shortlands 


Eutric Luvic/Alic Nitisol 


Dystrophic/mesotrophic, non-calcareous, luvic, 
medium/coarse angular B Shortlands 


Eutric Luvic/Alic Nitisol 


Eutrophic, non-calcareous, non-luvic, subangular/ 
fine angular B Shortlands 


Eutric Luvic/Alic Nitisol 


Eutrophic, non-calcareous, non-luvic, medium/ 
coarse angular B Shortlands 


Eutric Luvic/Alic Nitisol 


Eutrophic, non-calcareous, luvic, subangular/ 
fine angular B Shortlands 


Eutric Luvic/Alic Nitisol 


Eutrophic, non-calcareous, luvic, medium/ 
coarse angular B Shortlands 


Eutric Luvic/Alic Nitisol 


Calcareous, non-luvic, subangular/ 
fine angular B Shortlands 


Eutric Luvic/Alic Nitisol 


Calcareous, non-luvic, medium/ 
coarse angular B Shortlands 


Eutric Luvic/Alic Nitisol 


Calcareous, luvic, subangular/ fine angular B Shortlands 


Eutric Luvic/Alic Nitisol 


Calcareous, luvic, medium/ coarse angular B Shortlands 


Eutric Luvic/Alic Nitisol 
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5.49 Jonkersberg 


(Orthic A / podzol B & placic pan): Jonkersberg soils have a spodic 
horizon and a placic horizon and will, therefore, key out as Podzols 
since the podzol B must occur <150 cm from the surface to be diagnostic 
for the SAT. The entic qualifier is included to denote Podzols that lack 
an E horizon. The classification of Jonkersberg soils as Podzols is in 
agreement with Fey (2010), except for the change of the gleyic for the 
stagnic qualifier and the inclusion of the entic qualifier. 


Non-wet Jonkersberg Entic Podzol (Placic) 


Wet Jonkersberg Stagnic Entic Podzol (Placic) 


5.50 Witfontein 


(Orthic A / podzol B / unconsolidated material with signs of wetness): 
Witfontein soils have a spodic horizon, stagnic properties and reducing 
conditions and therefore key out as Podzols since the podzol B must 
occur <150 cm from the surface to be diagnostic for the SAT. The entic 
qualifier is used to denote Podzols that lack an E horizon, while the 
ortsteinic qualifier denotes the ortstein hardening of the podzol B, 
and the densic qualifier denotes firm C horizons. The classification of 
Witfontein soils as Podzols is largely in agreement with Fey (2010), 
except for replacing the gleyic with the stagnic qualifier and the 
inclusion of the entic qualifier. 


non-hard B, friable C Witfontein | Stagnic Entic Podzol 


non-hard B, firm C Witfontein Stagnic Entic Podzol (Densic) 


hard B, friable C Witfontein Stagnic Entic Ortsteinic Podzol 


hard B, firm C Witfontein Stagnic Entic Ortsteinic Podzol (Densic) 
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5.51 Pinegrove 


(Orthic A / podzol B / unconsolidated material without signs of 
wetness): Pinegrove soils have a spodic horizon and therefore key out 
as Podzols since the podzol B must occur <150 cm from the surface to be 
diagnostic in the SAT. The entic qualifier is used to denote Podzols that 
lack an E horizon, while the densic qualifier denotes firm C horizons 
(unconsolidated material). The classification of Pinegrove soils as 
Podzols is in agreement with Fey (2010). 


friable C Pinegrove Entic Podzol 


firm C Pinegrove Entic Podzol (Densic) 


5.52 Groenkop 


(Orthic A / podzol B / saprolite): Pinegrove soils have a spodic horizon 
and therefore key out as Podzols since the podzol B must occur <150 cm 
from the surface to be diagnostic in the SAT. The entic qualifier is used 
to denote Podzols that lack an E horizon, the densic qualifier denotes 
hard C horizons, while the stagnic qualifier denotes the signs of wetness 
immediately beneath podzol B. [Leptic can be included, before entic, if 
the saprolite or rock parent material occurs <100 cm from the surface; 
while skeletic can be included, before leptic or entic, if the profile has 
240% (v/v) coarse fragments]. The classification of Groenkop soils as 
Podzols is largely in agreement with Fey (2010), except for replacing of 
the gleyic with the stagnic qualifierand the inclusion ofthe entic qualifier. 


non-hard C, non-wet Houwhoek Entic Podzol 

non-hard C, wet Houwhoek Stagnic Entic Podzol 

hard C, non-wet Houwhoek Entic Ortsteinic Podzol 

hard C, wet Houwhoek Stagnic Entic Ortsteinic Podzol 
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5.53 Sterkspruit 


(Orthic A / prismacutanic B): Sterkspruit soils have a natric horizon and 
therefore key out as Solonetz since the prismacutanic B (natric) horizon 
occurs <100 cm from the soil surface. The abruptic qualifier denotes 
the abrupt transition from the orthic A to the prismacutanic B horizon, 
the chromic qualifier denotes the red prismacutanic B horizons, 
while the cutanic qualifier denotes the illuvial clay in the prismacutanic 
B horizon. Fey (2010) classifies Sterkspruit soils as Solonetz or 
Planosols. Planosols require stagnic properties and reducing conditions, 
in addition to an abrupt textural difference and therefore the Planosol 


option is excluded here. 


Non-bleached A, non-red B Sterkspruit | Abruptic Solonetz (Cutanic) 

Non-bleached A, red B Sterkspruit Chromic Abruptic Solonetz (Cutanic) 

Bleached A, non-red B Sterkspruit Abruptic Solonetz (Cutanic) 

Bleached A, red B Sterkspruit Chromic Abruptic Solonetz (Cutanic) 
5.54 Sepane 


(Orthic A / pedocutanic B / unconsolidated material with signs of 
wetness): Sepane soils have an argic horizon, which would most 
probably be Luvic (Table 13), with underlying stagnic properties 
and reducing conditions. Sepane soils would, therefore, key out as 
Luvisols. The endocalcaric qualifier is used to denote the calcareous 
B horizons, the cutanic qualifier denotes the “clearly expressed cutanic 
character” of the pedocutanic B, while the haplic qualifier denotes 
the “normal” condition. No option exists in the WRB to capture the 
bleached A, or structure size and type of the pedocutanic B. Fey (2010) 
classifies Sepane soils as Luvisols or Lixisols. The former option 
is given preference here since by far the majority of pedocutanic 
B horizons (Table 13) have high base saturation and high activity clays 
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(BS >50% and CEC, 224 cmol, kg? clay). Lixisols, Alisols, and Acrisols 
(in that order) may be possible in extreme cases. 


Non-bleached A, subangular/ 


. Haplic Luvisol (Cutanic 
fine angular non-calcareous B Sepane p ( ) 


Non-bleached A, subangular/ 


. EndocalcaricLuvisol (Cutanic) 
fine angular calcareous B Sepane 


Non-bleached A, medium/ coarse angular, 


Haplic Luvisol (Cutanic 
non-calcareous B Sepane p ( ) 


Non-bleached A, medium/ coarse angular, 


EndocalcaricLuvisol (Cutanic) 
calcareous B Sepane 


Bleached A, subangular/fine angular 


Haplic Luvisol (Cutanic 
non-calcareous B Sepane p ( ) 


Bleached A, subangular/fine angular 


EndocalcaricLuvisol (Cutanic) 
calcareous B Sepane 


Bleached A, medium/ coarse angular, 


Haplic Luvisol (Cutanic 
non-calcareous B Sepane p ( ) 


Bleached A, medium/ coarse angular, 


EndocalcaricLuvisol (Cutanic) 
calcareous B Sepane 


5.55 Valsrivier 


(Orthic A / pedocutanic B / unconsolidated material without signs of 
wetness): Valsrivier soils have an argic horizon, which would most 
probably be Luvic (Table 13). Valsrivier soils, therefore, key out as 
Luvisols since the pedocutanic B (argic) horizon starts <100 cm from the 
soil surface. The chromic qualifier is used to denote red pedocutanic B 
horizons, the protocalcic qualifier to denote the calcareous B horizons 
(although the diagnostic criteria for protocalcic are strictly not met), while 
the cutanic qualifier denotes the “clearly expressed cutanic character” of 
the pedocutanic B horizon. No option exists in the WRB to capture the 
bleached A or structure size and type of the pedocutanic B. Similar to 
Sepane soils, Fey (2010) classifies Valsrivier soils as Luvisols or Lixisols. 
The former option is given preference here since by far the majority of 
pedocutanic B horizons (Table 13) have high base saturation and high 
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activity clays (BS >50% and CEC,,, 224 cmol, kg? clay). Lixisols, Alisols, 
and Acrisols (in that order) may be possible in extreme cases. 


Non-bleached A, non-red, subangular/fine 
angular non-calcareous B Valsrivier 


Haplic Luvisol (Cutanic) 


Non-bleached A, non-red, subangular/fine 
angular calcareous B Valsrivier 


Protocalcic Luvisol (Cutanic) 


Non-bleached A, non-red, medium/ 
coarse angular, non-calcareous B Valsrivier 


Haplic Luvisol (Cutanic) 


Non-bleached A, non-red, medium/ 
coarse angular, calcareous B Valsrivier 


Protocalcic Luvisol (Cutanic) 


Non-bleached A, red, subangular/fine 
angular non-calcareous B Valsrivier 


Chromic Luvisol (Cutanic) 


Non-bleached A, red, subangular/fine 
angular calcareous B Valsrivier 


Protocalcic Chromic Luvisol (Cutanic) 


Non-bleached A, red, medium/ coarse 
angular, non-calcareous B Valsrivier 


Chromic Luvisol (Cutanic) 


Non-bleached A, red, medium/ coarse 
angular, calcareous B Valsrivier 


Protocalcic Chromic Luvisol (Cutanic) 


Bleached A, non-red, subangular/fine 
angular non-calcareous B Valsrivier 


Haplic Luvisol (Cutanic) 


Bleached A, non-red, subangular/fine 
angular calcareous B Valsrivier 


Protocalcic Luvisol (Cutanic) 


Bleached A, non-red, medium/ coarse 
angular, non-calcareous B Valsrivier 


Haplic Luvisol (Cutanic) 


Bleached A, non-red, medium/ coarse 
angular, calcareous B Valsrivier 


Protocalcic Luvisol (Cutanic) 


Bleached A, red, subangular/fine angular 
non-calcareous B Valsrivier 


Chromic Luvisol (Cutanic) 


Bleached A, red, subangular/fine angular 
calcareous B Valsrivier 


Protocalcic Chromic Luvisol (Cutanic) 


Bleached A, red, medium/ coarse angular, 
non-calcareous B Valsrivier 


Chromic Luvisol (Cutanic) 


Bleached A, red, medium/ coarse angular, 
calcareous B Valsrivier 


Protocalcic Chromic Luvisol (Cutanic) 
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5.56 Swartland 


(Orthic A / pedocutanic B / saprolite): Swartland soils have an argic 
horizon, which would most probably be Luvic (Table 13). Swartland soils 
therefore key out as Luvisols since the pedocutanic B (argic) horizon 
starts <100 cm from the soil surface. This classification is exactly 
similar to the Valsrivier soils since no distinction is made in the WRB 
on the nature of the underlying material (saprolite vs. unconsolidated 
material). The chromic qualifier is used to denote red pedocutanic B 
horizons, the protocalcic qualifier to denote the calcareous pedocutanic 
B horizons (although the diagnostic criteria for protocalcic are strictly 
not met), while the cutanic qualifier denotes the “clearly expressed 
cutanic character” of the pedocutanic B horizon. No option exists 
in the WRB to capture the bleached A or structure size and type of 
the pedocutanic B. Fey (2010) classifies Swartland soils, similar to 
Sepane and Valsrivier soils as Luvisols or Lixisols. The former option 
is given preference here since by far the majority of pedocutanic B 
horizons (Table 13) have high base saturation and high activity clays 
(BS >50% and CEC, 224 cmol, kg? clay). Lixisols, Alisols, and Acrisols 
(in that order) may be possible in extreme cases. 


Non-bleached A, non-red, subangular/ 


: Haplic Luvisol (Cutanic 
fine angular non-calcareous B Swartland p ( ) 


Non-bleached A, non-red, subangular/ 


. Protocalcic Luvisol (Cutanic 
fine angular calcareous B Swartland ) 


Non-bleached A, non-red, medium/ 
coarse angular, non-calcareous B Haplic Luvisol (Cutanic) 
Swartland 


Non-bleached A, non-red, medium/ 


Protocalcic Luvisol (Cutanic) 
coarse angular, calcareous B Swartland 


Non-bleached A, red, subangular/fine 


Chromic Luvisol (Cutanic) 
angular non-calcareous B Swartland 


Non-bleached A, red, subangular/fine 


Protocalcic Chromic Luvisol (Cutanic) 
angular calcareous B Swartland 


Non-bleached A, red, medium/ coarse 


Chromic Luvisol (Cutanic) 
angular, non-calcareous B Swartland 
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Non-bleached A, red, medium/ coarse 


Protocalcic Chromic Luvisol (Cutanic) 
angular, calcareous B Swartland 


Bleached A, non-red, subangular/fine 


Haplic Luvisol (Cutanic 
angular non-calcareous B Swartland p ( ) 


Bleached A, non-red, subangular/fine 


Protocalcic Luvisol (Cutanic) 
angular calcareous B Swartland 


Bleached A, non-red, medium/ coarse 


Haplic Luvisol (Cutanic 
angular, non-calcareous B Swartland p ( ) 


Bleached A, non-red, medium/ coarse 


Protocalcic Luvisol (Cutanic) 
angular, calcareous B Swartland 


Bleached A, red, subangular/fine angular 


Chromic Luvisol (Cutanic 
non-calcareous B Swartland ( ) 


Bleached A, red, subangular/fine angular 


Protocalcic Chromic Luvisol (Cutanic) 
calcareous B Swartland 


Bleached A, red, medium/ coarse angular, 


Chromic Luvisol (Cutanic 
non-calcareous B Swartland ( ) 


Bleached A, red, medium/ coarse angular, 


Protocalcic Chromic Luvisol (Cutanic) 
calcareous B Swartland 


5.57 Tukulu 


(Orthic A / neocutanic B / unspecified material with signs of wetness): 
The non-luvic neocutanic B relates to a cambic horizon (Table 8), 
the luvic neocutanic B would relate to an argic horizon, and the 
unspecified material with signs of wetness would relate to stagnic 
properties and reducing conditions. Non-luvic Tukulu families, 
therefore, key out as Cambisols, while the luvic Tukulu families would 
key out as Acrisols/Lixisols/Alisols/Luvisols. No option exists in the 
WRB to capture the bleached A horizon, while the red neocutanic 
B horizons will qualify for the chromic qualifier. For Cambisols, the 
neocutanic B must start <50 cm from the surface and its lower boundary 
must be 225 cm from the surface (these options are assumed here). 
For Acrisols/Lixisols/Alisols/Luvisols the argic horizon must start <100 
cm from the surface (which can also safely be assumed). Fey (2010) also 
lists Arenosols as an option for Tukulu soils. This is not considered a 
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viable option here since the Cambisols key out first, and soil with such 
low clay content would probably classify as Namib soils in SAT. 


non-bleached A, non-red, non-luvic B Tukulu | Stagnic Cambisol 


Stagnic Acrisol/Lixisol/Alisol/ 


non-bleached A, non-red, luvic B Tukulu : 
Luvisol 


non-bleached A, red, non-luvic B Tukulu Chromic Stagnic Cambisol 


Chromic Stagnic Acrisol/Lixisol/ 


-bleached A, red, luvic B Tukul 
non-bleached A, red, luvic B Tukulu Alisol/Luvisol 


bleached A, non-red, non-luvic B Tukulu Stagnic Cambisol 


Stagnic Acrisol/Lixisol/Alisol/ 


bleached A, non-red, luvic B Tukulu : 
Luvisol 


bleached A, red, non-luvic B Tukulu Chromic Stagnic Cambisol 


Chromic Stagnic Acrisol/Lixisol/ 


bleached A, red, luvic B Tukul 
SA A KEERN Alisol/Luvisol 


5.58 Etosha 


(Orthic A / neocutanic B / soft carbonate): The non-luvic neocutanic 
B (Table 8) relates to a cambic horizon, the luvic neocutanic B would 
relate to an argic horizon, and the soft carbonate horizon relates to a 
calcic horizon. Therefore, non-luvic Etosha families key out as Calcisols 
if the soft carbonate starts <100 cm from the surface; else these families 
would be Cambisols since it is assumed that the neocutanic B (cambic) 
horizon starts <50 cm from the surface, while the luvic Etosha families 
would key out as Acrisols/Lixisols/Alisols/Luvisols because neocutanic 
B (argic) horizon starts <100 cm from the surface. Acrisols and Alisols can 
be disregarded since they would be highly unlikely in this environment. 
The red neocutanic B horizons will qualify for the chromic qualifier and 
the wet soft carbonate horizons for the stagnic qualifier. Dystric/eutric 
qualifier options are included since no other qualifier option exists. 
Fey (2010) lists Calcisols, Luvisols, and Lixisols as options for Etosha 
soils, but these would not hold true for all families, as discussed above. 
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non-bleached A, non-red, non-luvic B, 
non-wet carbonate Etosha 


Cambic Calcisol [if sc <100 cm] 
Dystric/Eutric Cambisol [if sc >100 cm] 


non-bleached A, non-red, non-luvic B, 
wet carbonate Etosha 


Cambic Calcisol (Stagnic) [if sc <100 cm] 
Stagnic Cambisol [if sc >100 cm] 


non-bleached A, non-red, luvic B, 
non-wet carbonate Etosha 


Haplic Lixisol/Luvisol 


non-bleached A, non-red, luvic B, 
wet carbonate Etosha 


Stagnic Lixisol/Luvisol 


non-bleached A, red, non-luvic B, 
non-wet carbonate Etosha 


Cambic Calcisol (Chromic) [if sc <100 cm] 
Chromic Cambisol [if sc >100 cm] 


non-bleached A, red, non-luvic B, 
wet carbonate Etosha 


Cambic Calcisol (Chromic, Stagnic) 
[if sc <100 cm] 
Chromic Stagnic Cambisol [if sc >100 cm] 


non-bleached A, red, luvic B, 
non-wet carbonate Etosha 
non-bleached A, red, luvic B, 
wet carbonate Etosha 


Chromic Lixisol/Luvisol 


Chromic Stagnic Lixisol/Luvisol 


bleached A, non-red, non-luvic B, 
non-wet carbonate Etosha 


Cambic Calcisol [if sc <100 cm] 
Dystric/Eutric Cambisol [if sc >100 cm] 


bleached A, non-red, non-luvic B, 
wet carbonate Etosha 


Cambic Calcisol (Stagnic) [if sc <100 cm] 
Stagnic Cambisol [if sc >100 cm] 


bleached A, non-red, luvic B, 
non-wet carbonate Etosha 


Haplic Lixisol/Luvisol 


bleached A, non-red, luvic B, 
wet carbonate Etosha 


Stagnic Lixisol/Luvisol 


bleached A, red, non-luvic B, 
non-wet carbonate Etosha 


Cambic Calcisol (Chromic) [if sc <100 cm] 
Chromic Cambisol [if sc >100 cm] 


bleached A, red, non-luvic B, 
wet carbonate Etosha 


Cambic Calcisol (Chromic, Stagnic) 
[if sc <100 cm] 
Chromic Stagnic Cambisol [if sc >100 cm] 


bleached A, red, luvic B, 
non-wet carbonate Etosha 


Chromic Lixisol/Luvisol 


bleached A, red, luvic B, 
wet carbonate Etosha 


Chromic Stagnic Lixisol/Luvisol 


Note: sc = soft carbonate 
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5.59 Gamoep 


(Orthic A / neocutanic B / hardpan carbonate horizon): The non-luvic 
neocutanic B horizon relates to a cambic horizon, the luvic neocutanic 
B horizon would relate to an argic horizon (Table 8), while the 
hardpan carbonate horizon relates to a petrocalcic horizon. 
Gamoep soils, therefore, key out as Calcisols, if the hardpan carbonate 
horizon starts <100 cm from the surface (which is assumed here). 
For those soils where the hardpan carbonate horizon starts >100 cm 
from the surface, the non-luvic Gamoep families would key out as 
Cambisols (Bathypetrocalcic), while the luvic Gamoep families would 
key out as Acrisols/Lixisols/Alisols/Luvisols (Bathypetrocalcic). 
The hardpan carbonate horizons result in the petric qualifier, 
the non-luvic neocutanic B horizons result in the cambic qualifier, 
and the red neocutanic B horizons result in the chromic qualifier. 


non-bleached A, non-red, non-luvic B Gamoep | Cambic Petric Calcisol 
non-bleached A, non-red, luvic B Gamoep Lixic/Luvic Petric Calcisol 
non-bleached A, red, non-luvic B Gamoep Cambic Petric Calcisol (Chromic) 
non-bleached A, red, luvic B Gamoep Lixic/Luvic Petric Calcisol (Chromic) 
bleached A, non-red, non-luvic B Gamoep Cambic Petric Calcisol 

bleached A, non-red, luvic BGamoep Lixic/Luvic Petric Calcisol 

bleached A, red, non-luvic BGamoep Cambic Petric Calcisol (Chromic) 
bleached A, red, luvic B Gamoep Lixic/Luvic Petric Calcisol (Chromic) 


5.60 Oudtshoorn 


(Orthic A / neocutanic B / dorbank): The non-luvic neocutanic B horizon 
relates to a cambic horizon, the luvic neocutanic B horizon would relate 
to an argic horizon (Table 8), and the dorbank to a petroduric horizon. 
Oudtshoorn soils, therefore, key out as Durisols, if the dorbank 
horizon starts <100 cm from the surface (which is assumed here). 
For those soils where the dorbank horizon starts >100 cm from the 
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surface, the non-luvic Oudtshoorn families would key out as Cambisols 
(Bathypetroduric), while the luvic Oudtshoorn families would key out 
as Acrisols/Lixisols/Alisols/Luvisols (Bathypetroduric). The dorbank 
horizons result in the petric qualifier, the red neocutanic B horizons will 
qualify for the chromic qualifier, while lixic/luvic for the luvic family 
needs to be decided on by the taxonomist. No option exists in WRB to 
add the cambic qualifier for Durisols, as was possible for the Calcisols. 


non-bleached A, non-red, non-luvic B Oudtshoorn | Petric Durisol 

non-bleached A, non-red, luvic B Oudtshoorn Lixic/Luvic Petric Durisol 
non-bleached A, red, non-luvic B Oudtshoorn Petric Durisol (Chromic) 
non-bleached A, red, luvic B Oudtshoorn Lixic/Luvic Petric Durisol (Chromic) 
bleached A, non-red, non-luvic B Oudtshoorn Petric Durisol 

bleached A, non-red, luvic B Oudtshoorn Lixic/Luvic Petric Durisol 

bleached A, red, non-luvic B Oudtshoorn Petric Durisol (Chromic) 

bleached A, red, luvic B Oudtshoorn Lixic/Luvic Petric Durisol (Chromic) 


5.61 Oakleaf 


(Orthic A / neocutanic B): The non-luvic neocutanic B relates to a 
cambic horizon and the luvic neocutanic B would relate to an argic 
horizon (Table 8). The non-luvic Oakleaf families would, therefore, key 
out as Cambisols, if the neocutanic B starts <50 cm from the surface 
(which is assumed here), while the luvic Oakleaf families would key out 
as Acrisols/Lixisols/Alisols/Luvisols if the neocutanic B starts <100 cm 
from the surface. The red neocutanic B horizons will qualify for the 
chromic qualifier. The dystric/eutric qualifier options are included 
since no other prefix qualifier option exists for the Cambisols, while 
the haplic qualifier refers to the “normal” condition. Fey (2010) lists 
Arenosols as an option for Oakleaf soils. This is not considered a viable 
option here since the Cambisols key out first and soil with such low clay 
content would probably classify as Namib soils in SAT. 
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non-bleached A, non-red, non-luvic B Oakleaf | Dystric/Eutric Cambisol 


Haplic Acrisol/Lixisol/Alisol/ 


non-bleached A, non-red, luvic B Oakleaf ; 
Luvisol 


non-bleached A, red, non-luvic B Oakleaf Chromic Cambisol 


Chromic Acrisol/Lixisol/Alisol/ 


non-bleached A, red, luvic B Oakleaf 5 
Luvisol 


bleached A, non-red, non-luvic B Oakleaf Dystric/Eutric Cambisol 


bleached A, non-red, luvic B Oakleaf Haplic AGE SON ERSIAISeN 


Luvisol 
bleached A, red, non-luvic B Oakleaf Chromic Cambisol 
bleached A, red, luvic B Oakleaf oo Aerisol/ Lixtsal/alisely 


5.62 Montagu 


(OrthicA / neocarbonate B / unspecified material with signs of wetness): 
The non-luvic neocarbonate B horizon relates to a cambic horizon, 
the luvic neocarbonate B would relate to an argic horizon, while the 
unspecified material with signs of wetness relates to stagnic properties 
and reducing conditions. The luvic variants will most probably be 
Lixisols or Luvisols, depending on the clay activity since Montagu soils 
most probably have a base saturation >50%. The calcaric qualifier in 
Cambisols denotes the neocarbonate B, the stagnic qualifier denotes the 
material with signs of wetness, while the chromic qualifier denotes the 
red neocarbonate B horizons. Fey (2010) lists Arenosols as an option 
for Montagu soils. This is not considered a viable option here since 
the Cambisols key out first and soil with such low clay content would 


probably classify as Namib soils in SAT. 
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non-bleached A, non-red, non-luvic B Montagu | Calcaric Stagnic Cambisol 


non-bleached A, non-red, luvic B Montagu Stagnic Lixisol/Luvisol 


Calcaric Chromic Stagnic 
non-bleached A, red, non-luvic B Montagu gni 


Cambisol 
non-bleached A, red, luvic B Montagu Chromic Stagnic Lixisol/Luvisol 
bleached A, non-red, non-luvic B Montagu Calcaric Stagnic Cambisol 
bleached A, non-red, luvic B Montagu Stagnic Lixisol/Luvisol 


Calcaric Chromic Stagnic 


bleached A, red, non-luvic B Montagu ; 
Cambisol 


Chromic Stagnic Acrisol/Lixisol/ 


bleached A, red, luvic B Mont 
eached A, red, luvic ontagu Alisol/Luvisol 


5.63 Addo 


(Orthic A / neocarbonate B / soft carbonate horizon): The non-luvic 
neocarbonate B horizon relates to a cambic horizon, the luvic 
neocarbonate B horizon would relate to an argic horizon (Table 8), and 
the soft carbonate horizon would relate to calcaric material. The wet 
neocarbonate B families relate to stagnic properties and reducing 
conditions. Addo soils would, therefore, key out as Calcisols, if the 
soft carbonate horizon starts <100 cm from the surface and because 
the neocarbonate B has secondary carbonate accumulation. (For soils 
where the soft carbonate horizon starts >100 cm from the surface, the 
non-luvic Addo families would key out as Cambisols, while the luvic 
Addo families would key out as Acrisols/Lixisols/Alisols/Luvisols. 
Alisols and Acrisols can be excluded, since they are unlikely to occur 
in calcareous material.) The cambic qualifier reflects the non-luvic 
neocarbonate B horizons, the luvic qualifier the luvic neocarbonate 
B horizons, the stagnic qualifier the wet soft carbonate B horizons, 
while the chromic qualifier reflects the red neocarbonate B horizons. 
Fey (2010) similarly classifies Addo soils as Calcisols. 
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non-bleached A, non-red, non-luvic B, non-wet carbonate Addo | Cambic Calcisol 


, Cambic Calcisol 
non-bleached A, non-red, non-luvic B, wet carbonate Addo 


(Stagnic) 
non-bleached A, non-red, luvic B, non-wet carbonate Addo Luvic Calcisol 
non-bleached A, non-red, luvic B, wet carbonate Addo Luvic Calcisol (Stagnic) 


Cambic Calcisol 
(Chromic) 
Calcisol (Chromic 


non-bleached A, red, non-luvic B, non-wet carbonate Addo 


non-bleached A, red, non-luvic B, wet carbonate Addo f 
Stagnic) 


non-bleached A, red, luvic B, non-wet carbonate Addo Luvic Calcisol (Chromic) 


f Luvic Calcisol (Chromic 
non-bleached A, red, luvic B, wet carbonate Addo , 
Stagnic) 


bleached A, non-red, non-luvic B, non-wet carbonate Addo Cambic Calcisol 


7 Cambic Calcisol 
bleached A, non-red, non-luvic B, wet carbonate Addo 


(Stagnic) 
bleached A, non-red, luvic B, non-wet carbonate Addo Luvic Calcisol 
bleached A, non-red, luvic B, wet carbonate Addo Luvic Calcisol (Stagnic) 


Cambic Calcisol 
(Chromic) 
Calcisol (Chromic, 


bleached A, red, non-luvic B, non-wet carbonate Addo 


bleached A, red, non-luvic B, wet carbonate Addo , 
Stagnic) 


bleached A, red, luvic B, non-wet carbonate Addo Luvic Calcisol (Chromic) 


; Luvic Calcisol (Chromic, 
bleached A, red, luvic B, wet carbonate Addo 


Stagnic) 


5.64 Prieska 


(Orthic A / neocarbonate B / hardpan carbonate horizon): The non-luvic 
neocarbonate B relates to a cambic horizon, the luvic neocarbonate B 
would relate to an argic horizon (Table 8), and the hardpan carbonate 
horizon to a petrocalcic horizon. Prieska soils would, therefore, key 
out as Calcisols, if the hardpan carbonate horizon starts <100 cm 
from the surface and because the neocarbonate B has secondary 
carbonate accumulation. (For soils where the hardpan carbonate 
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horizon starts >100 cm from the surface, the non-luvic Prieska families 
would key out as Cambisols, while the luvic Prieska families would 
key out as Acrisols/Lixisols/Alisols/Luvisols.) The hardpan carbonate 
(petrocalcic horizon) is reflected through the petric qualifier, the 
cambic qualifier reflects the non-luvic neocarbonate B horizons, the 
luvic qualifier the luvic neocarbonate B horizons, while the chromic 
qualifier reflects the red neocarbonate B horizons. Fey (2010) similarly 
classifies Prieska soils as Calcisols. 


non-bleached A, non-red, non-luvic B Prieska | Cambic Petric Calcisol 
non-bleached A, non-red, luvic B Prieska Luvic Petric Calcisol 
non-bleached A, red, non-luvic B Prieska Cambic Petric Calcisol (Chromic) 
non-bleached A, red, luvic B Prieska Luvic Petric Calcisol (Chromic) 
bleached A, non-red, non-luvic B Prieska Cambic Petric Calcisol 

bleached A, non-red, luvic B Prieska Luvic Calcisol Petric Calcisol 
bleached A, red, non-luvic B Prieska Cambic Petric Calcisol (Chromic) 
bleached A, red, luvic B Prieska Luvic Petric Calcisol (Chromic) 


5.65 Trawal 


(Orthic A / neocarbonate B / dorbank): The non-luvic neocarbonate 
B horizon relates to a cambic horizon, the luvic neocarbonate B 
horizon would relate to an argic horizon (Table 8), and the dorbank 
to a petroduric horizon. Trawal soils, therefore, key out as Durisols, if 
the petroduric horizon starts <100 cm from the surface and because 
the neocarbonate B has secondary carbonate accumulation. For soils 
where the petroduric horizon starts >100 cm from the surface, the 
non-luvic Trawal families would key out as Cambisols (Bathyduric), 
while the luvic Trawal families would key out as Acrisols/Lixisols/ 
Alisols/Luvisols (Bathyduric). The pretic qualifier refers to the dorbank 
(petroduric) horizon, the eutric qualifier to the non-luvic neocarbonate 
B horizon, the luvic qualifier to the luvic neocarbonate B horizon, while 
the chromic qualifier refers to the red neocarbonate B horizon. The 
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cambic qualifier is unfortunately not available for the Durisols. Fey 
(2010) similarly classifies Trawal soils as Calcisols. 


non-bleached A, non-red, non-luvic B Trawal | Eutric Petric Durisol 


non-bleached A, non-red, luvic B Trawal Luvic Petric Durisol 


non-bleached A, red, non-luvic B Trawal Eutric Petric Durisol (Chromic) 


non-bleached A, red, luvic B Trawal Luvic Petric Durisol (Chromic) 


bleached A, non-red, non-luvic B Trawal Eutric Petric Durisol 
bleached A, non-red, luvic B Trawal Luvic Petric Durisol 
bleached A, red, non-luvic B Trawal Eutric Petric Durisol (Chromic) 
bleached A, red, luvic B Trawal Luvic Petric Durisol (Chromic) 


5.66 Augrabies 


(Orthic A / neocarbonate B): The non-luvic neocarbonate B horizon 
relates to a cambic horizon, and the luvic neocarbonate B horizon 
would relate to an argic horizon (Table 8). The non-luvic Augrabies 
families would, therefore, key out as Cambisols, if the neocarbonate 
B horizon starts <50 cm from the surface (which is assumed here), 
while the luvic Augrabies families would key out as Lixisols/Luvisols, 
if the luvic neocarbonate B horizon starts <100 cm from the surface 
(which is assumed here). The eutric qualifier is assumed for the 
neocarbonate B due to the presence of carbonates, while the chromic 
qualifier reflects the red neocarbonate B horizon. Fey (2010) similarly 
classifies Augrabies soils as Calcisols. 


non-bleached A, non-red, non-luvic B Augrabies Eutric Cambisol 
non-bleached A, non-red, luvic B Augrabies Haplic Lixisol/Luvisol 
non-bleached A, red, non-luvic B Augrabies Eutric Chromic Cambisol 


non-bleached A, red, luvic B Augrabies Chromic Lixisol/Luvisol 


bleached A, non-red, non-luvic B Augrabies Eutric Cambisol 


bleached A, non-red, luvic B Augrabies Haplic Lixisol/Luvisol 


bleached A, red, non-luvic B Augrabies Eutric Chromic Cambisol 


bleached A, red, luvic B Augrabies Chromic Lixisol/Luvisol 
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5.67 Brandvlei 


(Orthic A / soft carbonate horizon): The soft carbonate horizon relates 
to a calcic horizon. The wet soft carbonate horizon family relates to 
stagnic properties and reducing conditions, resulting in the stagnic 
qualifier. Brandvlei soils would, therefore, key out as Calcisols, ifthe soft 
carbonate horizon starts <100 cm from the surface (which is assumed 
here) and because there is no argic horizon occurring above it. Fey 
(2010) similarly classifies Brandvlei soils as Calcisols. 


non-wet soft carbonate Brandvlei Haplic Calcisol 
wet soft carbonate Brandvlei Haplic Calcisol (Stagnic) 
5.68 Coega 


(Orthic A / hardpan carbonate horizon): The hardpan carbonate horizon 
relates to a petrocalcic horizon. Coega soils would, therefore, key out 
as Calcisols, if the hardpan carbonate horizon starts <100 cm (the 
converse is highly unlikely). The petric qualifier denotes the indurated 
nature of the carbonate horizon. The occurrence of lime in the A horizon 
does unfortunately not reflect in the WRB qualifiers. Fey (2010) 
similarly classifies Coega soils as Calcisols. 


non-calcareous A Coega Petric Calcisol 


calcareous A Coega Petric Calcisol 


5.69 Knersvlakte 


(Orthic A / dorbank): The dorbank would relate to a petroduric horizon. 
Knersvlakte soils, therefore, key out as Durisols, ifthe petroduric horizon 
starts <100 cm from the surface (the converse is highly unlikely). 
The petric qualifier denotes the indurated nature of the dorbank 
horizon. The occurrence of lime in the A horizon does unfortunately not 
reflect in the WRB qualifiers. Fey (2010) similarly classifies Knersvlakte 
soils as Durisols. 
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non-calcareous A Knersvlakte Petric Durisol 


calcareous A Knersvlakte Petric Durisol 


5.70 Glenrosa 


(Orthic A / lithocutanic B): The lithocutanic B horizon might be 
considered continuous rock if cracks into which roots can enter are on 
average 210 cm apart and if the cracks occupy <20% (v/v). Glenrosa 
soils would key out as Leptosols since it is postulated here that the 
lithocutanic B would have <30% (v/v) fine earth, given the SAT 
diagnostic that the lithocutanic B “merges into underlying weathering 
rock”. Glenrosa soils where these limits are not met would become 
Leptic Acrisols, Lixisols, Alisols, Luvisols, or Cambisols. The cutanic 
qualifier reflects the illuvial clay into the lithocutanic B horizon, the 
protocalcic qualifier reflects the calcareous lithocutanic B horizons, 
while the stagnic qualifier reflects the wet lithocutanic B horizons. 
The hard lithocutanic B families [with 240% (v/v) coarse fragments 
throughout or to a depth of 100 cm] equates to skeletic properties and 
thus the skeletic qualifier. No option exists in the WRB to capture the 
bleach nature of the A horizon. The calcareous families might qualify 
for the eutric qualifier. Fey (2010) lists only Leptosols, Acrisols, Lixisols, 
and Cambisols as options for Glenrosa soils. 


non-bleached A, non-hard, 


Cutanic Leptosol 
non-wet, non-calcareous B Glenrosa 


non-bleached A, non-hard, 


Cutanic Leptosol (Protocalcic) 
non-wet, calcareous B Glenrosa 


non-bleached A, non-hard, wet, 


Cutanic Leptosol (Stagnic 
non-calcareous B Glenrosa P (Stagnic) 


non-bleached A, non-hard, wet, 


Cutanic Leptosol (Protocalcic, Stagnic 
calcareous B Glenrosa p ( gnic) 


non-bleached A, hard, non-wet, 


Cutanic Skeletic Leptosol 
non-calcareous B Glenrosa 
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non-bleached A, hard, non-wet, 


Cutanic Skeletic Leptosol (Protocalcic) 
calcareous B Glenrosa 


non-bleached A, hard, wet, 


Cutanic Skeletic Leptosol (Stagnic 
non-calcareous B Glenrosa p (Stagnic) 


non-bleached A, hard, wet, calcareous | Cutanic Skeletic Leptosol 
B Glenrosa (Protocalcic, Stagnic) 


bleached A, non-hard, non-wet, 


Cutanic Leptosol 
non-calcareous B Glenrosa 


bleached A, non-hard, 


Cutanic Leptosol (Protocalcic) 
non-wet, calcareous B Glenrosa 


bleached A, non-hard, 


Cutanic Leptosol (Stagnic 
wet, non-calcareous B Glenrosa p (Stagnic) 


bleached A, non-hard, wet, 


Cutanic Leptosol (Protocalcic, Stagnic 
calcareous B Glenrosa p ( gnic) 


bleached A, hard, non-wet, 


Cutanic Skeletic Leptosol 
non-calcareous B Glenrosa 


bleached A, hard, non-wet, 


Cutanic Skeletic Leptosol (Protocalcic) 
calcareous B Glenrosa 


bleached A, hard, wet, 


Cutanic Skeletic Leptosol (Stagnic 
non-calcareous B Glenrosa p (Stagnic) 


bleached A, hard, wet, Cutanic Skeletic Leptosol 
calcareous B Glenrosa (Protocalcic, Stagnic) 


5.71 Mispah 


(Orthic A / hard rock): The hard rock relates to continuous rock if 
cracks into which roots can enter are on average 210 cm apart and 
occupy <20% (v/v), which can easily be assumed here. Only Mispah 
soils with A horizons <25 cm thick would thus key out as Leptosols. 
The lithic qualifier can be used ifthe orthic A horizon <10 cm thick and 
the nudilithic qualifier can be used if the orthic A horizon is absent. 
Dystric is assumed for the non-calcareous orthic A horizon families, 
while Eutric is assumed for the calcareous orthic A horizon families. 
Fey (2010) similarly classifies Mispah soils as Leptosols. Mispah soils 
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with A horizons >25 cm thick would probably key out as Cambisols or 
maybe Regosols. 


non-bleached, non-calcareous A Mispah Dystric Leptosol 
non-bleached, calcareous A Mispah Eutric Leptosol 
bleached, non-calcareous A Mispah Dystric Leptosol 
bleached, calcareous A Mispah Eutric Leptosol 


5.72 Dundee 


(Orthic A / stratified alluvium): The stratified alluvium relates to fluvic 
material. Dundee soils would, therefore, key out as Fluvisols, if the 
stratified alluvium starts <25 cm from the surface (Table 18), which is 
assumed here. Dundee soils where the stratified alluvium starts >25 cm 
from the surface would be Cambisols or Regosols. Dystric is assumed 
for the non-calcareous orthic A horizon families, Eutric is assumed for 
the calcareous orthic A horizon families, while the stagnic qualifier 
reflects the signs of wetness in the stratified alluvium. No option exists 
in WRB to capture the red B families (chromic qualifier) for Fluvisols. 
Fey (2010) lists only Fluvisols as an option for Dundee soils. 


non-red, non-wet, non-calcareous Dundee Dystric Fluvisol 
non-red, non-wet, calcareous Dundee Eutric Fluvisol 
non-red, wet, non-calcareous Dundee Dystric Stagnic Fluvisol 
non-red, wet, calcareous Dundee Eutric Stagnic Fluvisol 
red, non-wet, non-calcareous Dundee Dystric Fluvisol 

red, non-wet, calcareous Dundee Eutric Fluvisol 

red, wet, non-calcareous Dundee Dystric Stagnic Fluvisol 
red, wet, calcareous Dundee Eutric Stagnic Fluvisol 
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5.73 Namib 


(Orthic A / regic sand): Namib soils would key out as Arenosols since 
they would have a texture of loamy sand or coarser (Table 17). Dystric is 
assumed for the non-calcareous orthic A horizon families, while eutric 
is assumed for the calcareous orthic A horizon families. Unfortunately, 
no option exists in WRB to capture the red B families for Arenosols. 


Fey (2010) similarly classifies Namib soils as Arenosols. 


non-red, non-calcareous Namib Dystric Arenosol 
non-red, calcareous Namib Eutric Arenosol 
red, non-calcareous Namib Dystric Arenosol 
red, calcareous Namib Eutric Arenosol 


5.74 Witbank 


(Orthic A / man-made soil deposit): Man-made soil deposit would 
relate to artefacts or technic hard material. Witbank soils, therefore, 
key out as Technosols. Dystric is assumed for the non-calcareous orthic 
A horizon families, while eutric is assumed for the calcareous orthic 
A horizon families. The garbic, spolic, urbic, and linic prefix qualifiers 
refer to the nature of the deposited material (garbage, industrial waste, 
human settlement rubble, and geomembrane respectively) and should 


be determined by the taxonomist. 


non-calcareous Witbank | Garbic/Spolic/Urbic/Linic Technosol (Dystric) 


calcareous Witbank Garbic/Spolic/Urbic/Linic Technosol (Eutric) 
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DISCUSSION AND 
RECOMMENDATIONS 


Not all World Reference Base reference soil groups have the same 
possibility to be reflected from the SAT classification. This is because 
some (e.g. Histosols & Andosols) are very rare or simply do not occur 
in South Africa, others (e.g. Solonchaks) are defined based on soil 
chemistry, which is not utilised in the SAT, while still others (e.g. Gleysols 
& Gypsisols) are not yet recognised in the SAT. These RSGs can therefore 
currently not be recognised from the SAT but should be classified as 
such if the relevant data is available. Table 23 provides a summary of 
the correlation and classification elegance of the SAT soil forms. 


Champagne soils classify poorly in the WRB because the OC content 
is more restrictive in the WRB. It is thus proposed that the SAT adopt 
family criteria (10-20% OC and =20% OC) to better relate to the WRB. 
SAT should also consider lowering the depth limit to 10 cm and to 
capture the shallow (<25 cm) rock or saprolite required for Leptosols 
as additional soil families. 
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TABLE 23 Summary of the correlation between the SAT soil forms and the 
WRB reference soil group(s), and the classification elegance thereof 
Classification 
Soil form elegance WRB classification 
Good Poor 
Champagne X | Histosols, Leptosols or Gleysol depending on OC content 
Kranskop X Umbrisols 
Magwa X Umbrisols 
Inanda X Umbrisols 
Lusiki X Umbrisols 
Sweetwater X Umbrisols 
Nomanci X Umbrisols 
Rensburg X Vertisols 
Arcadia X Vertisols 
Willowbrook x Stagnosols or Phaeozems, depending on the depth of 
the G horizon 
Bonheim X | Kastanozems or Phaeozems 
Steendal X Kastanozems 
Immerpan X Kastanozems 
Mayo X Phaeozems 
Milkwood X Phaeozems 
Inhoek X Phaeozems 
Katspruit x Planosols, Stagnosols or Luvisols, depending on the 
texture difference and thickness of the orthic A 
Kroonstad x Planosols, Stagnosols or Luvisols, depending on the 
texture difference and thickness of the orthic A 
Longlands X Plinthosols 
Wasbank X Plinthosols 
Constantia x Cambisols, Regosols, Podzols, Acrisols, Lixisols, Alisols, 
Luvisols 
Tsitsikamma X Podzols 
Lamotte X Podzols 
Concordia X Podzols 
Houwhoek X Podzols 
Estcourt X Solonetz 
Klapmuts X Luvisols 
Vilafontes X |Cambisols, Regosols, Acrisols, Lixisols, Alisols, Luvisols 
Kinkelbos X | Cambisols, Regosols, Acrisols, Lixisols, Alisols, Luvisols 
Cartref X  |Acrisols, Lixisols, Alisols, Luvisols 
Fernwood X Arenosols if the sandy texture is assumed 
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Classification 


Soil form elegance WRB classification 
Good Poor 

Westleigh X Plinthosols 

Dresden X Plinthosols 

Avalon x Plinthosols, Cambisols, Regosols, Acrisols or Alisols, 
depending on the depth of the soft plinthic B 

Glencoe x Plinthosols, Cambisols, Regosols, Acrisols, Alisols, Lixisols 
or Luvisols depending on the depth of the soft plinthic B 

Pinedene x Cambisols, Regosols, Acrisols or Alisols, depending on 
the presence of luviation 

Griffin x Cambisols, Regosols, Acrisols or Alisols, depending on 
the presence of luviation 

Molopo x Calcisols, Lixisols or Luvisols, depending on the presence 
of luviation 

Askham x Calcisols, Cambisols, Regosols Lixisols or Luvisols, 
depending on the depth of the hardpan carbonate 

Clovelly x Cambisols, Regosols, Acrisols, Alisols, Lixisols or Luvisols, 
depending on the presence of luviation 

Bainsvlei Plinthosols, Cambisols, Regosols, Acrisols, Alisols, Lixisols 

X or Luvisols, depending on the depth of the soft plinthic B 

and the presence of luviation 

Lichtenburg Plinthosols, Cambisols, Regosols, Acrisols, Alisols, Lixisols 

X or Luvisols, depending on the depth of the soft plinthic B 

and the presence of luviation 

Bloemdal x Cambisols, Regosols, Acrisols, Alisols, Lixisols or Luvisols, 
depending on the presence of luviation 

Kimberley x Cambisols, Lixisols or Luvisols, depending on the 
presence of luviation 

Plooysburg x Cambisols, Lixisols or Luvisols, depending on the 
presence of luviation 

Garies X Durisols 

Hutton x Cambisols, Regosols, Acrisols, Alisols, Lixisols or Luvisols, 
depending on the presence of luviation 

Shortlands X Nitisols 

Jonkersberg X Podzols 

Witfontein X Podzols 

Pinegrove X Podzols 

Groenkop X Podzols 

Sterkspruit X Solonetz 

Sepane X Luvisols 
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Classification 
Soil form elegance WRB classification 
Good Poor 

Valsrivier X Luvisols 

Swartland X Luvisols 

Tukulu x Cambisols, Acrisols, Alisols, Lixisols or Luvisols, 
depending on the presence of luviation 

Etosha x Cambisols, Acrisols, Alisols, Lixisols or Luvisols, 
depending on the presence of luviation 

Gamoep X Calcisols 

Oudtshoorn X Durisols 

Oakleaf x Cambisols, Acrisols, Alisols, Lixisols or Luvisols, 
depending on the presence of luviation 

Montagu x Cambisols, Acrisols, Alisols, Lixisols or Luvisols, 
depending on the presence of luviation 

Addo X Calcisols 

Prieska X Calcisols 

Trawal X Durisols 

Augrabies x Cambisols, Lixisols or Luvisols, depending on the 
presence of luviation 

Brandvlei X Calcisols 

Coega X Calcisols 

Knersvlakte X Durisols 

Glenrosa X Leptosols, with some assumptions 

Mispah X Leptosols, with some assumptions 

Dundee X Fluvisols, with some assumptions 

Namib X Arenosols 

Witbank X Technosols 

Sum 46 28 


Although the humic A horizon does not relate directly to any WRB 
horizons, the final classification of soil profiles with humic A horizon 
soils was quite satisfactory. The majority of the diagnostic horizons 
and family criteria could be captured in the RSG and qualifiers. More 
attention should, however, be given to promote the inclusion of the 
humic A horizon in the WRB, especially since a version of the humic 
A horizon (dark, leached, high OC) also reflects in the Brazilian system 
(Dos Santos et al., 2018). 
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Both Rensburg and Arcadia soils relate very well to the Vertisols of the 
WRB. Additionally, all the family criteria could be captured through 
qualifiers. Consideration can be given to rewriting the SAT diagnostics 
(e.g. include wedge-shaped peds) of the vertic A to be more in line with 
the vertic horizon of the WRB. 


In general, the melanic A horizon soils classified quite easily as 
Phaeozems or Kastanozems. This was in part because thick (>25 cm) 
melanic A horizons were assumed, based on the land type data. If 
the melanic A would be thinner than this criterion, then Mayo and 
Milkwood soils would key out as Leptosols, while the Willowbrook 
soils will key out as Stagnosols. A >25 cm thick diagnostic should, 
therefore, be considered for the SAT melanic A horizons. (Only 5 of 
the 114 melanic A horizons described during the land type survey are 
<25 cm thick.) 


Katspruit and Kroonstad soils relate rather awkwardly to the WRB 
since they can either be Planosols, Stagnosols, Acrisols, Lixisols, Alisols 
or Luvisols. This is due to Katspruit and Kroonstad soils that may have 
an abrupt textural difference from the orthic A or E to the G and thus 
become Planosols, or if the orthic A <25 cm thick they become Stagnosols. 
Adding these diagnostics (abrupt textural difference and shallow 
<25 cm orthic A horizons) to that of the G horizon (or accommodation 
thereof at the family level) would therefore greatly improve the relation 
of Katspruit and Kroonstad soils to the WRB. 


Constantia soils classified quite awkwardly as Cambisols, Regosols, 
Podzols, Acrisols, Lixisols, Alisols, or Luvisols. But in the end, the WRB 
classification does relate quite well to the families of the Constantia, 
provided that the clay activity and leaching status of the argic B can 
be defined. 


Soils with podzol B horizons (Tsitsikamma, Lamotte, Concordia, 
Houwhoek) classify quite well within the WRB since the concept of the 
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SAT podzol B relates quite well to the WRB spodic horizon and since it 
was assumed that all podzol B horizons occur <100 cm from the surface. 
The WRB qualifiers were also able to capture the family criteria and 
occurrence of the E horizon quite well. 


Soils with E horizons (Kroonstad, Longlands, Wasbank, Constantia, 
Tsitsikamma, Lamotte, Concordia, Houwhoek, Estcourt, Klapmuts, 
Vilafontes, Kinkelbos, Cartref, Fernwood) typically had the albic qualifier, 
while the B horizons determined the Reference Soil Group. Recognition 
of albic properties was the result of E horizons being equated to albic 
properties, based on the concept and not the diagnostics thereof. 
This implied discrepancy is greater for the yellow E than for the grey 
E horizons. The majority of these soils therefore key out as Acrisols, 
Lixisols, Alisols or Luvisols. However, the differentiation between 
these cannot be captured from the SAT. This should be highlighted for 
further research, especially given the statement for the Dystrophic, 
Mesotrophic and Eutrophic family criteria in SAT that “Once sufficient 
data are available, it is possible that these criteria will be replaced by 
percentage base saturation”. In general Klapmuts soils classify quite 
well in WRB, but the structure size and type (sub/fine/medium/ 
coarse angular) family criteria are not recognised by the WRB. This is a 
significant shortcoming since it seriously impacts on root development 
and water movement. 


Families of the SAT can easily be converted to qualifiers (of adjectives) 
of the soil forms. As such it is recommended that these should precede 
the soil form name, as adjectives of the soil form. 


It is also suggested to add depth criteria to the SAT diagnostics. 
At the same time, it should be recognised that the inclusion of a depth 
criterion can (and probably would) artificially divide natural soil 
bodies. This should not be the intention. However, depth criteria will 
greatly aid in relating SAT soils to the WRB while also providing better 
differentiation between soil forms: For example, shallow Hutton soils 
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on rock versus red Mispah soils. It is proposed that those soils that do 
not meet a specific depth criterion should still be included in the specific 
class, but should then be identified as a shallow member of that taxon, 
through the use of a qualifier such as entic, proto, or raso. 
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The procedure adopted here to provide a WRB classification based 
on the SAT soil families worked quite well, although certain RSGs and 
qualifiers were excluded by default. Some of these RSGs are not relevant 
to South Africa, but some are and should be included by the taxonomist 
to produce high-quality WRB classifications. 


Through the application of this procedure, some peculiarities, 
omissions and inconsistencies were observed in the SAT and WRB. 
Addressing these is recommended for future research. These were 
discussed in detail above, but in summary, simplifying the WRB, 
firstly through linguistic editing (ie. less verbose text) and secondly 
by simplifying and standardising the criteria should be considered. 
Both these recommendations could be done to absurdity, to determine 
and evaluate the impact thereof. Introduction of depth criteria should 
be considered for the SAT. This can possibly be a ‘soft’ criterion 
(e.g. 50+5 cm), to prevent the artificial division of soil forms and/or 
families. Lastly, a higher level of classification should be included in the 
SAT. This will formalise the nomenclature already used by taxonomists, 
e.g. duplex soils, apedal soils, and water table soils. It will also aid in 
promoting the adoption of soil classification amongst the broader 
community since it would be less complicated. 
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APPENDIX A 


Simplified key and general description of the WRB Reference Soil Groups? 


Histosols Soils with thick (210 cm) organic material 
Anthrosols Soils formed due to long and intensive agricultural use 
Technosols Human-created soils, containing significant amounts of artefacts 
Cryosols Soils with permafrost (cryic horizon) 
Leptosols Thin (<25 cm) soils on rock or with many coarse fragments 
Solonetz Soils with a high exchangeable Na content 
Vertisols Soils formed due to shrink-swell clays and alternating wet-dry conditions 
Solonchaks Soils with a high concentration of soluble salts 
Gleysols Groundwater-affected, underwater and tidal soils 
Andosols Soils formed with allophanes or Al-humus complexes parent material (volcanic ash soils) 
Podzols Soils with subsoil accumulation of humus and/or oxides 
Plinthosols Soils with accumulation and redistribution of Fe 
Nitisols Soils with strong structure, low-activity clays, P fixation, and many Fe oxides 
Ferralsols Soils with dominance of kaolinite clay and Fe/Al oxides 
Planosols Soils with an abrupt textural difference and stagnating water 
Stagnosols Soils formed due to stagnating water 
Soils with a very dark topsoil and a subsoil of secondary carbonates, with a high base 
Chernozems : 
saturation (250%) throughout 
Kee Soils with a dark topsoil and a subsoil of secondary carbonates, with a low base 
saturation (<50%) throughout 
Soils with a dark topsoil and a subsoil without secondary carbonates, with a high base 
Phaeozems . 
saturation (250%) throughout 
Umbrisols Soils with a dark topsoil and a subsoil without secondary carbonates, with a low base 
saturation (<50%) throughout 
Durisols Soils with silica accumulation and cementation 
Gypsisols Soils with secondary gypsum accumulation 
Calcisols Soils with secondary carbonate accumulation 
Retisols Soils with interfingering of light-coloured, coarser-textured (albic) material into a finer- 
textured layer 
: Soils with a clay-enriched subsoil, low-activity clays (ECEC <24 cmol, kg* clay), 
Acrisols o E 
and a low base status (<50%) 
isol Soils with a clay-enriched subsoil, low-activity clays (ECEC <24 cmol, kg” clay), 
and a high base status (250%) 
; Soils with a clay-enriched subsoil, high-activity clays (ECEC >24 cmol _kg* clay), 
Alisols c 
and a low base status (<50%) 
kiss Soils with a clay-enriched subsoil, high-activity clays (ECEC >24 cmol, kg” clay), 
and a high base status (250%) 
Cambisols Soils with only moderate profile development 
Arenosols Soils with sandy texture 
Fluvisols Soils with stratification from fluviatile or lacustrine deposition 
Regosols Soils with no significant profile development 
9 Source: World Reference Base for Soil Resources 2014, update 2015. International soil classification system for 


naming soils and creating legends for soil maps.World Soil Resources Reports No. 106. FAO, Rome. http://www.fao. 
org/3/i3794en/13794en.pdf. Reproduced with permission. 
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Simplified properties of the diagnostic horizons, properties and materials of the WRB” 


anthraquic a layer comprising the puddled layer and plough pan in paddy soils, both 


horizon showing a reduced matrix and oxidized root channels 
E a dark layer, with high organic matter and P content, high animal activity, 
hortic : bitin A A BA 
een high base saturation; resulting from long-term cultivation, fertilization, 
and the application of organic residues 
hydragric the layer below an anthraquic horizon in paddy soils, showing 
horizon redoximorphic features and/or accumulation of Fe and/or Mn 
E d a uniformly structured layer, with at least a moderate organic matter 
irragric > 5 BT, s 5 À 
n content, high animal activity; gradually built up by sediment-rich 
irrigation water 
plaggic a dark layer, with at least a moderate organic matter content, sandy or 
horizon loamy texture; resulting from the application of sods and excrements 
E a dark layer, with a high organic matter and P content, low animal activity, 
pretic as a 
Hesen high exchangeable Ca and Mg contents, with remnants of charcoal and/or 


artefacts; including Amazonian Dark Earths 


a layer showing a colour related to the source material, with high base 
terric horizon saturation; resulting from addition of mineral material (with or without 
organic residues) and deep cultivation 


a perennially frozen layer (with visible ice or, if not enough water, a 


cryic horizon 
y temperature <0°C) 
calcic horizon a non-cemented layer consisting of accumulated secondary carbonates 


a layer with andic properties, highly humified organic matter, and high ratio 


fulvicihorizon of fulvic acids to humic acids 


melanic a layer with andic properties, highly humified organic matter, and low ratio 
horizon of fulvic acids to humic acids 
salic horizon a layer with high amounts of water soluble salts 


thionic 


Kanon a layer with sulfuric acid and a very low pH 


folic horizon a layer of organic material, not water-saturated and not drained 


histic horizon a layer of organic material, water-saturated or drained 


chernic a thick layer, very dark-coloured, with high base saturation, moderate to 
horizon high organic matter content, well-structured, with high biological activity 
10 Source: World Reference Base for Soil Resources 2014, update 2015. International soil 


classification system for naming soils and creating legends for soil maps.World Soil 
Resources Reports No. 106. FAO, Rome. http://www.fao.org/3/13794en/13794en.pdf. 
Reproduced with permission. 
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mollic 
horizon 


umbric 
horizon 


argic horizon 


duric horizon 


ferric horizon 


gypsic 
horizon 


natric 
horizon 


petrocalcic 
horizon 


petroduric 
horizon 


petrogypsic 
horizon 


petroplinthic 
horizon 


pisoplinthic 
horizon 


plinthic 
horizon 


sombric 
horizon 


spodic 
horizon 


cambic 
horizon 


ferralic 
horizon 


fragic 
horizon 


nitic horizon 
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a thick layer, dark-coloured, with high base saturation, moderate to high 
organic matter content, not massive and hard when dry 


a thick layer, dark-coloured, with low base saturation, moderate to high 
organic matter content, not massive and hard when dry 


a subsurface layer with distinctly higher clay content than the overlying 
layer and/or the presence of illuvial clay 


a layer of concretions or nodules, cemented or indurated by silica 


a layer with 25% reddish to blackish concretions and/or nodules or 
> 15% reddish to blackish coarse mottles, with accumulation of Fe and/or 
Mn oxides 


a non-cemented layer with secondary gypsum accumulation 


a subsurface layer with high exchangeable Na and distinctly higher clay 
content than the overlying layer and/or the presence of illuvial clay 


a cemented or indurated layer with accumulation of secondary carbonates 
a cemented or indurated layer with accumulation of secondary silica 
a cemented or indurated layer with accumulation of secondary gypsum 


a cemented or indurated layer with accumulation of Fe oxides 


a layer with 240% strongly cemented to indurated concretions and/or 
nodules, yellowish, reddish, and/or blackish in colour, with accumulation 
of Fe oxides 


a layer with 215% concretions and/or nodules, reddish in colour, with 
accumulation of Fe oxides 


a subsurface layer with accumulation of organic matter, excluding spodic 
and natric horizons 


a subsurface layer with accumulation of organic matter and/or Fe and Al 


a layer showing evidence of pedogenic alteration, but that does not meet 
the criteria of other diagnostic horizons 


a strongly weathered layer; dominated by kaolinite clays and oxide minerals 


a non-cemented layer with compact structure, preventing roots and water 
penetration, except along interped faces 


a layer rich in clay and Fe oxides, with moderate to strong structure, 
and shiny aggregate faces 
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protovertic 
horizon 


vertic 
horizon 
aridic 
properties 
takyric 
properties 
yermic 
properties 


abrupt 
textural 
difference 


albeluvic 
glossae 

retic 
properties 
lithic 
discontinuity 


continuous 
rock 


andic 
properties 
anthric 
properties 
geric 
properties 
gleyic 
properties 
stagnic 
properties 
reducing 
conditions 
protocalcic 
properties 


shrink-swell 
cracks 
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a layer influenced by swelling and shrinking (montmorillonite) clays 
a layer dominated by swelling and shrinking (montmorillonite) clays 


soil surface characteristics of soils formed under arid conditions 


a heavy-textured soil surface layer formed under arid conditions in 
periodically flooded soils 


a desert pavement and/or vesicular layer in soils formed under arid 
conditions 


avery sharp (abrupt) increase in clay content over a short depth range 


vertically continuous interfingering (tongues) of coarser-textured and 
lighter coloured (albic) material into an argic horizon 


interfingering (tongues) of coarser-textured and lighter coloured (albic) 
material into an argic or natric horizon 


a change in parent material 


consolidated (rock) material, excluding cemented or indurated pedogenetic 
horizons 


short-range-order minerals and/or organo-metallic complexes (volcanic ash) 
mollic or umbric horizons created or substantially transformed by humans 


a low effective CEC (<1.5 cmol, kg“ clay) 


saturation with groundwater and with reducing conditions (bright ped faces 
and pore linings, with grey ped interiors) 


saturation with surface water and with reducing conditions (grey ped faces 
and pore linings, with bright ped interiors) 


low rH value (<20) and/or the presence of sulfide, methane or reduced Fe 


secondary carbonates, excluding calcic or petrocalcic horizons 


cracks that open and close due to the swelling and shrinking of 
(montmorillonite) clay minerals 
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sideralic 
properties 
vitric 
properties 


mineral 
material 


organic 
material 


soil organic 
carbon 


albic material 
artefacts 
technic hard 


material 


calcaric 
material 


dolomitic 
material 


colluvic 
material 


fluvic 
material 


gypsiric 
material 
sulfidic 
material 


hypersulfidic 
material 


hyposulfidic 
material 
limnic 
material 
ornithogenic 
material 
tephric 
material 
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relatively low effective CEC (<1.5 cmol, kg” clay) 


25% volcanic glass and related materials, with limited amount of 
short-range-order minerals and/or organo-metallic complexes 


<20% soil organic carbon 
>20% soil organic carbon 


organic carbon that does not form part of artefacts 


light-coloured fine earth, with high Munsell value and low chroma 


created, modified or brought to the surface by humans, with no 
subsequent pedogenesis 


consolidated and relatively continuous material resulting from industrial 
processes 


22% calcium carbonate equivalent, inherited from the parent material 
>2% of a mineral that has a ratio CaCO,/MgCO, <1.5 

heterogeneous material that has moved downslope 

fluviatile, marine or lacustrine deposits with evident stratification 
25% gypsum, at least partially inherited from the parent material 
containing detectable inorganic sulfides 

sulfidic material capable of severe acidification upon oxidation 


sulfidic material not capable of severe acidification upon oxidation 


material deposited in water through precipitation or through aquatic 
organisms 


material deposited by birds or bird activity 


230% volcanic glass and related materials 
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INDEX 


abruptic 81 


abrupt textural difference 20, 27, 54- 
56, 81, 105 


acric 45, 47-48, 61, 63 


Acrisol(s) 54,57, 61-62, 66, 68-71, 
73-78, 82-86, 88-89, 91, 93, 96, 
105-106 


Addo 91 


A horizon 16-17, 19, 37-38, 47-50, 52- 
57, 67, 85, 95-99, 104-105 


albic 19, 30, 34, 38-39, 41, 55-64, 72, 


106 
alic 24, 48, 61, 63, 78 


Alisol(s) 54,57, 61-62, 68-71, 73-78, 
82-86, 88-89, 91, 93, 96, 105-106 


alluvium 31, 39,98 


angular 29,40, 47, 51, 61, 78, 82-85, 


106 


apedal 21-24, 39, 41, 45-47, 57-58, 
67-77, 108 


apedal horizon 21-23,39 
Arcadia 49,105 
arenic 


8,14 


Arenosol(s) 30, 64, 66-70, 72-74, 77, 
85, 89-90, 99 


23, 28-29, 45, 47-48, 54, 57, 
60-61, 63, 65, 67-77, 81-82, 84-86, 
88-95, 105 


argic 
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argichorizon 23, 28-29, 45, 47-48, 54, 
57, 60-61, 63, 65, 67-77, 81-82, 
84-86, 88-95 

artefacts 35,99 

Askham 71 

Augrabies 94 

Avalon 67,69, 74 

Bainsvlei 72 


base saturation 1, 13, 15-16, 18, 22- 
24, 28, 33, 44-45, 47-48, 50-54, 60, 
64-65, 67, 78, 81-82, 84, 90, 106 


B horizon 19, 21, 24-30, 32, 38-41, 45, 
47,51, 56-57, 60-66-78, 81-82, 84- 
86, 88-91, 93-94, 96, 105-106 
blocky 18,21, 24,27, 51 
Bloemdal 74 
Bonheim 51 
Brandvlei 95 
calcareous horizon 41 
calcaric 41,49, 54, 90-91 
calcic 33,52, 70, 75, 86,95 


Calcisol(s) 70-71, 75-76, 86, 88-89, 
91-95 


cambic 47,57, 61, 67-77, 85-86, 88-94 


Cambisol(s) 56-57, 61-63, 66, 68-69, 
71, 73-78, 85-86, 88-91, 93-94, 96, 
98, 105 


INDEX 


Cartref 63,106 

CEC 1,21, 28, 45, 47, 60, 65, 67, 72 
cementation 32 

Champagne 15-16, 43-45, 101 
chernic 15, 17-18, 44, 52 
Chernozem(s) 6,52 


chroma 15-16, 18-20, 37-39, 44, 49, 
72 


chromic 49, 60-61, 63, 70, 72, 81-82, 
84-86, 88-91, 93-94, 98 


clay 1,16-17, 19-24, 27-29, 39, 45, 47, 
49, 51, 54, 56-57, 60-69, 72-73, 
81-84, 86, 89-90, 96, 105 


clayic 8,14 

clay increase 27-28, 47, 51,54, 60 
climate 48, 60-61, 63 

Clovelly 71-72 

Coega 95 


colour 15-16, 18-19, 21, 25, 30, 37-40, 
44, 50, 72 


Concordia 59, 105-106 
concretions 25-26, 33-34, 41, 56 
consistence 41 

Constantia 57-58, 105-106 
continuous black cutans 40 


continuous rock 18, 29, 32, 34, 50, 63, 
96-97 


cryic 18 


cutan 20 

cutanic 52-53, 81-82, 84,96 
dark, red and other colours 38 
densic 40-41, 53, 58-59, 79-80 


depth 15, 29, 32, 43-44, 65, 96, 101, 
106-108 


dorbank 32, 76-77, 88-89, 93,95 
Dresden 67 

Dundee 98 

duplex 108 

Durisol(s) 76-77, 88-89, 93-95 
dystric 8,14, 86, 89, 97-99 
dystrophic 22,39,67,106 

Eh 1 


Ehorizon 19-20, 37-39, 55-56-64, 
79-80, 106 


entic 41, 79-80, 107 

Estcourt 60, 106 

Etosha 86 

eutric 8, 14, 78, 86, 89, 93-94, 96-99 
eutrophic 22,39,106 

Fe, 1,24, 26,56 

Fe, 1,24,26 

Fernwood 37-39, 64-65, 106 


ferralic 67 


Ferralsol(s) 67, 69-70, 72, 74, 77 


INDEX 


ferric 25,56, 65, 67, 72 hard plinthic B horizon 26-27,57, 
67-68 
fibric 37,43 


hardrock 34, 48, 52-53, 97 
fibrous organic material 37 

Histosol(s) 15,43, 101 
firm 41,58, 79-80 

Houwhoek 59, 105-106 
firm C horizon 41,79-80 

humic 16-17, 19, 37, 45-49, 104 
fluvic 31,54, 98 

humic A horizon 16-17, 37, 45-49, 104 
Fluvisol(s) 54,98 

humified 37,43 
fragic 40,59 

humified organic material 37 
friable 19,41,58 


Hutton 77,106 
Gamoep 88 


hyperdystric 16,47, 64 
garbic 99 


hyperhumic 38 
Garies 76-77 


illuvial 27,56, 81, 96 
Ghorizon 20-21, 49-50, 54-56, 105 


illuviation 23 
Glencoe 68 


Immerpan 52 
Glenrosa 96 


Inanda 46 
gleyic 20,50, 54, 56, 79-80 


Inhoek 54 
gleyic properties 20,50, 54, 56 


Jonkersberg 79 
Gleysol(s) 44,50, 54, 101 


Katspruit 54-55, 105 
grey E horizon 55-56, 106 


Kimberley 75 
Griffin 69-70 


Kinkelbos 62-63, 106 
Groenkop 80 


Klapmuts 60,106 
Gypsisol(s) 101 


Knersvlakte 95 
haplic 49, 81,89 


Kranskop 45-48 
hardpan carbonate 33, 52, 71, 76, 88, 
92-93,95 Kroonstad 54-56, 105-106 


lamellae 39 
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INDEX 


lamellic 39 medium 25, 40, 106 
Lamotte 58-59, 105-106 melanic 17-19, 38, 50-54, 105 


land type 13, 15-21, 23-34, 45, 66, 105 melanic A horizon 17-18, 38, 50, 52- 


54, 105 
leptic 42-44, 48, 52-53, 63, 80, 96 


mesotrophic 22,39,106 
Leptosol(s) 44, 48, 53, 63, 96-97, 101, 


105 Milkwood 53,105 
Lichtenburg 73 Mispah 97,107 
lime 21,41,95 mollic 15, 17-18, 44, 50-54 
linic 99 Molopo 70 
lithic 97 Montagu 90 
lithocutanic 29, 32, 40, 48-49, 52-53, morphology 3 

63,96 

mottle 25 
lithocutanic B horizon 29, 32, 40, 63, 

96 Munsell 18, 39 
lixic 48, 61, 63, 77, 89 Namib. :86,83-30,:23 
Lixisol(s) 54, 57, 60-62, 66, 68-71, natrie 27,60,81 

73-78, 81-86, 88-91, 93-94, 96, 


neocarbonate 21, 23, 62, 90-94 
105-106 


neocutanic 21, 23-24, 47-48, 61, 85- 


loamic 8,14 86, 88-89 


Longlands 56-57, 106 neocutanic B horizon 61, 85-86, 88-89 


Lusiki 47 nitic 24,78 


luvic 23-24, 39, 45, 47-48, 51-52, 57, 


nitic horizon 24,78 
60-63, 67-78, 81-82, 84-86, 88-94 


Nitisol 78 
Luvisol(s) 51, 54, 57, 60-62, 65, 68-71, 
73-78, 81-82, 84-86, 88-91, 93-94, Nomanci 48 
96, 105-106 
not hard lithocutanic B horizons 40 
Magwa 46 


nudilithic 97 
man-made soil deposit 35,99 

Oakleaf 89 
Mayo 52-53, 105 
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ochric 19, 37-38 
O horizon 15, 42-44 


organic carbon (OC) 1, 15-16, 18-19, 
30, 37-38, 40, 43-45, 58-59, 101, 
104 

organic material 15,37,43 


organic O horizon 15 


orthic A horizon 19, 37-38, 55-57, 66, 
97-99, 105 


ortstein 40, 58,79 
ortsteinic 40, 58,79 
Oudtshoorn 88-89 
pachic 37, 45-49 
ped 20 


pedocutanic B horizon 28, 38, 47, 60, 
81-82, 84 

pellic 49 

88-89, 93, 95 


petric 


petrocalcic 18, 33, 52, 71, 76, 88, 92- 


93,95 
petroduric 18, 32, 76, 88, 93, 95 


petrogypsic 18 


petroplinthic 18, 26, 67-68, 73 
pH 1,30,58 

Pinedene 69-72 

Pinegrove 80 

31, 58,79 


placic 


placic pan 31,58,79 


INDEX 
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Planosol(s) 54,60,81,105 


plinthic 19, 24-27, 56-57, 65-68, 
72-74 


plinthic horizon 24, 56, 67, 72 
Plinthosol 57, 66-68, 72-73 
Plooysburg 76 


podzol 30, 40-41, 58-59, 64, 79-80, 
105-106 


podzol B horizon 30,40, 64, 105-106 
podzolic 41,58 

Podzol(s) 41, 58-59, 64, 79-80, 105 
pretic 93 

Prieska 92-93 

19, 27-28, 40, 60, 81 


prismacutanic 


prismacutanic B horizon 19, 27-28, 

40, 81 
protocalcic 33,51, 62, 82, 84,96 
protocalcic properties 33,51, 62 
rainfall 52-54 


red apedal B horizon 45, 69,70, 72- 
77 


red structured B horizon 24-25, 40, 78 


reducing conditions 20, 25, 34, 38, 
40-41, 49-50, 54, 56, 58, 65, 67, 69, 
74, 79, 81, 85, 90-91, 95 

regic 30-31, 39,99 


Regosol(s) 57, 61-64, 67-77, 98, 105 


Rensburg 49,105 


INDEX 


rhodic 38-39, 45-49, 51, 72 


rock 18, 29, 32-34, 42, 48, 50, 52-53, 
62-63, 80, 96-97, 101, 107 


root 53,106 
sand 30-31, 39, 64-65, 99 
sapric 37,43 


saprolite 32-33, 40-44, 58-59, 80, 84, 
101 


secondary carbonates 33,51-52 
Sepane 81-82, 84 

sesquioxide 20,25 

Shortlands 78 

shrink-swell cracks 17,49 


signs of wetness 15-16, 34, 41, 54, 58- 
59, 69, 74, 79-82, 85, 90, 98 


silt 24 

siltic 8,14 

skeletic 29, 32,53, 80, 96 
sodic 14 


soft carbonate horizon 33,52, 75, 86, 
91,95 


soft plinthic B horizon 25-26, 56, 65- 
67,72 


Solonetz 60,81 
sombric 31 
spodic 30-31, 41, 58-59, 79-80, 106 


spolic 99 


stagnic 20, 25, 34, 38, 40-41, 49-50, 
54-58, 60, 64-65, 67, 69, 74, 79-81, 
85-86, 90-91, 95-96, 98 


stagnic properties 20, 25, 34, 40-41, 
49-50, 54-58, 60, 65, 67, 69, 74, 79, 
81, 85, 90-91, 95 


Stagnosol(s) 44,50, 54-56, 65-67, 69, 
74, 105 


Steendal 52 
Sterkspruit 81 
stratified alluvium 31, 39, 98 


structure 15-16, 18-19, 21, 24, 27, 33, 
40, 44, 51, 62, 78, 81-82, 84, 106 


subangular 18,40 
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Swartland 84 

Sweetwater 47 

taxon 107 

technic 14, 18,35, 99 

technic hard material 18,35,99 
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thick 16-17, 24-27, 30-33, 37, 39-40, 
44-50, 52-59, 97-98, 105 


thickness 15-18, 23, 39, 43-44 
thin 37, 48,54 

tonguic 48,53 

toxic 14 


Trawal 93-94 
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Tsitsikamma 58-59, 105-106 
Tukulu 85 

umbric 15-16, 37, 44-49 
Umbrisol(s) 16,37, 44, 47, 50-51 


unconsolidated material without signs 
of wetness 34,59, 80, 82 


unconsolidated material with signs of 
wetness 34, 58, 79, 81 


unspecified material with signs of 
wetness 34, 41, 69, 74, 85, 90 


urbic 99 

Valsrivier 82,84 

vertic 17,19, 38, 49, 105 
vertic A horizon 17,38 
vertic horizon 49,105 
Vertisol(s) 49,105 
Vilafontes 61, 63,106 
Wasbank 57,106 
Westleigh 65-66 
Willowbrook 50,105 
Witbank 99 
Witfontein 79 


yellow-brown apedal B horizon 41, 
57, 67-72 


yellow E horizon 38-39, 55-56 
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The South African Taxonomic soil classification system (SAT) is well 
established and utilised in South Africa. However, it is not internationally 
well known and therefore the need arose to provide a tool by which South 
African soil taxonomists can convert South African soil classifications and 
profile descriptions to the international classifications ofthe World Reference 
Base (WRB) for soil resources. 


The diagnostics and tacit knowledge presented in this publication are therefore 
based on the SAT and the WRB. When necessary, further substantiation was 
derived from the Land Type Survey of South Africa. 


The adopted procedureis effective in providing a reasonable classification based 
on the South African soil forms and families, while excluding certain WRB soil 
groups and qualifiers, because these are irrelevant to South African taxonomy. 


Lastly, this publication also highlights some peculiarities, omissions and 
inconsistencies observed between the SAT and WRB. 
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s and military preparedness 
with a two-year compulsory training for whites, instead of demonstrating 
how it was going to dismantle discrimination in the development of its 
policy, in order to give black South Africans hope for the future” (e-mail 
communication, Kloppers, September 2013). In addition, “conscientious 
objection to military training and military service was outlawed, and anyone 
suggesting that the black compatriots had genuine reasons for rebelling, 
could face imprisonment. The Secret Police received increasing power to 
deal with enemies of the state, a term very broadly interpreted” (e-mail 


communication, Kloppers, September 2013). 


The general election in April 1974 resulted in a decisive victory for the 
governing National Party, especially against the far-right Herstigte Nasionale 
Party. Kloppers, together with some of his academic colleagues at the UOFS, at 


this stage urged the government to ask for sacrifices from the white minority 


100 


Eljee du Plooy & Martina Viljoen CHAPTER 1 


in order to reach the goal of separate but equal states without discrimination. 
“We sincerely hoped that the government would be emboldened to move 
on its intended final goal of ‘separate but equal’ development. Progressive 
academics still believed that the government had constructive plans for the 
country’s future, which it was not ready to reveal to the public”. These would 
include the abolishing of racial discrimination and a demand for sacrifices 
from whites, including more land for black homeland consolidation (e-mail 


communication, Kloppers, September 2013): 


The white population lived in a world of privilege with cheap 
labour and with a blind trust in the intentions of the Afrikaner 
government: The continuation of the Afrikaner culture seemed assured 
through the Apartheid policy, since the Afrikaner will always have self- 
determination as one of the several separate nations within the Apartheid 
model. They believed that the government knew what it was doing 
to accomplish this creation of separate but equal nation states and 
they imagined (especially since the government-controlled radio 
brainwashed them in believing this) that the blacks were content 


as well (e-mail communication, Kloppers, July 2020; his emphasis). 


However, this objective never materialised. “No general government 
initiative or social will towards change seemed to be forthcoming. As a 
consequence, I decided to speak to a high-ranking member of parliament 
considered to be influential within the apartheid governmental structure. As 
a friend of the family, we were well acquainted and met in Pretoria in July 


1974” (e-mail communication, Kloppers, September 2013). 


Kloppers had hoped that this official would be able to confirm that the 
government indeed had a viable blueprint for the future, and that concerned 
academics could help to promote acceptance among the white population 
of the necessary land sacrifices to be made, as well as the dismantling of 
petty apartheid. However, these hopes were extinguished when this official 


made it clear that “petty apartheid and social segregation would stay; that 
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no extra land would be made available to black people; and that the status 
quo for Indians and Coloured people would remain unchanged” (e-mail 
communication, Kloppers, September 2013). Moreover, it was stated that 
“blacks would receive no homeland but would be segregated in white areas 
with a separate voting system”. “When I objected that the perpetuation of 
these racial policies would be a recipe for a violent revolution, the blunt 
reply was that the country’s defence force would be able to finish off the 
black liberation movements and the rest of Africa before breakfast” (e-mail 


communication, Kloppers, September 2013). 


Following this conversation, Kloppers inevitably found himself faced by 
the political impasse his German minister had warned him about years 
earlier (Carstens 2011:13). This came down to the fact that his idea of how 
the apartheid policy should ideally unfold, which he had formerly strongly 
defended on moral grounds in Germany, was directly in conflict with the 
government’s implementation of apartheid: “I felt trapped in a situation 
where I had no choice but to become an accomplice, and a pawn of the 
government to achieve the enforcement of what I viewed to be an immoral 


policy” (e-mail communication, Kloppers, September 2013). 


This Kloppers found all the more distressing since, as stated at the outset 
of this chapter, he had been raised in a profoundly patriotic Afrikaans 
family with an intense pride in their Afrikaans heritage. Furthermore, he 
was devoting much effort to promoting Afrikaans culture both within the 


academy and the church: 


I understood and supported the ideal of the Afrikaners to 
preserve their cultural heritage and identity and, at the same time, 
also understood that the ‘greater apartheid’ idea of politically 
independent ethnic homelands was the Afrikaner’s way of 
safeguarding this heritage. It was, however, repulsive to me to keep 
segregation indefinitely in place in such an unjust way, with the 


government keeping the majority of land ownership in the hands of 
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a white minority, whilst defending this injustice by way of military 
intervention. I was prepared to defend the legitimate rights of 
white citizens in South Africa, but I was not prepared to defend a 
life of white privilege at the expense of blacks who had legitimate 
demands for equal treatment (e-mail communication, Kloppers, 
September 2013). 


Kloppers’ Christian understanding of justice for an oppressed and suffering 
people made it impossible for him to disregard implications of apartheid 
for his moral conscience. He was not an extremist who would join any of 
the radical black movements in order to attack his family and fellow whites; 
neither could he take up arms against black compatriots. “Although I was 
beyond the age of being called up for military service, I realised that by staying 
in South Africa I and my family would lend moral and financial support to 
the government’s objectives” (e-mail communication, Kloppers, September 
2013). He was aware of the fact that his two children, who were still young, 
could be “brainwashed by the powerful government media machine”; “our 
son would be drafted into the army at age sixteen, and I was not prepared 
to support the government financially through means of taxes by staying in 
South Africa”. After a discussion with his wife and prayer for God’s guidance, 
they finally decided to apply for landed immigrant status in Canada (personal 
interview, Kloppers, October 2013). 


Having made this momentous decision, Kloppers wrote letters to over 30 
universities in Canada, as well as to some universities in the northern United 
States of America during July 1974, inquiring about possible vacancies in his 


field. He received responses from all, but no job prospects or offers. 


In August of the same year we sent in our application for Canadian 
Landed Immigrant status to the Canadian Embassy in Rome, 
who processed all applications from Africa at the time. We were, 
however, declined visas because I did not have a job offer in Canada. 
During the December holidays of 1974, I thus flew to North America 
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and visited various universities in the northern United States and 
Canada, from Victoria, BC to Toronto. Although no immediate 
vacancies existed in my specialised field of Musicology, that of 
Baroque studies, it was a great exploratory experience. During this 
investigatory trip, I decided that should I have a choice, I would 
prefer to settle in Edmonton, Alberta, because it was a medium- 
sized city like Bloemfontein, had grasslands, a dry climate and a 


somewhat rural feel (personal interview, Kloppers, October 2013). 


It is telling that Kloppers sought out a place that would, ostensibly, represent 
to him at least some sense of ‘home’ and of familiarity’- and indeed, after their 


eventual emigration to Canada the Kloppers family did settle in Edmonton. 


On his return journey to South Africa Kloppers visited the Canadian 
Embassy in Rome where it was discovered that some errors had been made 
in assessing his application, and that he did pass on the point system, even 
without a job offer. “In order to receive clearance for visas for the family, I 
had to sign a document stating that I would not apply for financial aid from 
the Canadian government for at least five years. The follow-up process of 
medical reports for the whole family and obtaining police clearance (both 
in South Africa and West Germany), was complicated and took much time” 


(e-mail communication, Kloppers, October 2013). 


Kloppers continued to write letters to the Volksblad in the hope of effecting 
political change. No reaction was forthcoming, except for the fact that their 
telephone was now tapped by the Security Police, and they were visited by 
members of the Special Branch at their home, as every critic of apartheid was 
considered ‘an enemy of the state’. They finally received their visas after two 
years, in March 1976, with the stipulation that they had to arrive in Canada 
by July of the same year (personal interview, Kloppers, October 2013). 


I explained my reasons for leaving the country to a number of my 


colleagues at the university on a one-to-one basis before handing 


104 


Eljee du Plooy & Martina Viljoen CHAPTER 1 


in my resignation in March 1976. I had to face some criticism, but 
was also met with remarkable understanding. When the news of 
my resignation and intention to move to Canada became publicly 
known, I was contacted by a reporter of the Volksblad. In the 
ensuing telephone conversation I reiterated my reasons for leaving 
the country, especially my concerns about the moral problem of the 
political situation. The Volksblad, although they had published my 
letters on an ongoing basis and knew my standpoints on apartheid, 
chose instead to publish a false story in which it was claimed that 
since Cuban mercenaries had started to aid the black liberation 
army, SWAPO, in South West Africa, we were fleeing South 
Africa to find safety in Canada, and that I had accepted a position 
at the University of Toronto (personal interview, Kloppers, 
October 2013). 


This misrepresentation, portraying Kloppers and his family as conservative 
whites who fled the country for fear of black revolutionary action was 
subsequently published by all government-supporting Afrikaans news- 
papers, and also broadcast by the SABC (personal interview, Kloppers, 
October 2013). 


As a result, the Kloppers family was flooded with phone calls and anonymous 
hate mail, although they also received letters of support. “The situation was 
exacerbated by the fact that the university authorities had requested me not 
to explain my reasons for leaving to the students. A representative of the 
Volksblad later told one of my colleagues that they had been instructed to 
make an example of me to dissuade others, especially young students, to think 


in a similar critical way” (e-mail communication, Kloppers, October 2013). 


Though many English-speaking South Africans were leaving South Africa at 
the time without much publicity, the fact that Kloppers came from a patriotic 
Afrikaner family, and was teaching at a conservative Afrikaans university, 


from the perspective of the university authorities seemed to hold a special 
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danger for young, impressionable minds (personal interview, Kloppers, 
October 2013). These events were exceedingly painful for Kloppers, not only 


in terms of his professional context, but also that of his family: 


My father, who had believed in the morality ofthe Apartheid policy 
in an idealistic way, i.e. in its ultimate unfolding into the creation of 
separate but equal states, had died in 1972. He was thus spared the 
utter condemnation by many fellow Afrikaners (including articles 
in Afrikaans newspapers) of my departure from South Africa, 
especially since I was an Afrikaner with a family member in the 
government and coming from a family with roots in South Africa 


going back 300 years (e-mail communication, Kloppers, July 2020). 


Kloppers managed to sell their house in Bloemfontein, and shipped some of 
their possessions to Canada. The family departed for Edmonton in Western 
Canada by air travel at the beginning of July 1976, exactly at the time when 
the Soweto riots by black school children had started, and the country was 
going up in flames. In Canada, no job was awaiting him. “The inner turmoil 
ofthe period 1974-1976, which affected me both physically and emotionally, 
is reflected to a considerable degree in my Partita on Genevan Psalm 116, which 
was the last composition started in Bloemfontein and completedin Edmonton 


around 1979” (e-mail communication, Kloppers, September 2013). 


A new life in Canada 


After emigration to Canada, the Kloppers family settled in the university 
city of Edmonton, Alberta. The tremendous leap of faith which they took 
by emigration to an unknown country, Kloppers describes as follows, “We 
were confident that God would provide and He did. I was blessed to find an 
organ position at St. John’s Anglican Church in Southwest Edmonton, which 


allowed me to teach organ, and we were provided with a lovely small rental 


52 Chapter 4 offers a discussion of this composition as ‘transitional’ work. 
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house close by” (e-mail communication, Kloppers, September 2013). “We 
had been allowed to take only a maximum of R10 000 out of South Africa and 
lived very frugally in rented houses from 1976 to 1980. However we received 
warm acceptance and tremendous support from congregational members” 
(e-mail communication, Kloppers, September 2013). His position at St 
John’s brought with it responsibilities which initially required considerable 


adaptation: 


I had to become acquainted with the Anglican liturgy, which 
differed considerably from that of the Dutch Reformed Church in 
South Africa to which I was used, as well as the liturgical function 
of the choir, and the chanting of the Psalms and other Biblical 
hymns, which is challenging even for Anglican-trained organists. 
However, the Rector, the Rev. Murray Starr, offered concrete 
help with regard to the musical liturgy (especially the chanting of 
Canticles). In my position as Director of Music my duties included 
playing the organ at two of the three morning services (8:00 was a 
said communion service; 9:15 was a more youth-orientated service, 
and 11:00 was a traditional Book of Common Prayer Communion 
service), a monthly evening service, and the training of a children’s 
choir for the early service. Until my appointment at The King’s 
College, in 1979, I played for the 9:15 service and directed the Junior 
Choir, but with a more challenging workload, I stepped down from 
these tasks and Rosemary Holsworth was appointed as organist/ 
choir director for this service. I then concentrated on playing for 
the 11:00 traditional service and accompanying the 11:00 Senior 
Choir, which was directed by Ann Grant. With her retirement in 
1997, I took over the training and conducting of the 11:00 Senior 


Choir as well (e-mail communication, Kloppers, September 2013). 


As Director of Music, over the years Kloppers considerably enriched the 
musical culture of this church. Among his initiatives were church music 


performances (choirs and instrumentalists) in the context of Evensong; the 
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improvement ofthe church’s acoustics, and the re-intonation and expansion 
of the organ. Members of the church took part in the performances organised, 
whether as choristers or instrumentalists. In the late 1990s Kloppers also 
started a Youth Choir, all of whom attended the 9:15 service, and under 
his direction studied anthems and motets with a view to performing these 
together with the adult choir during services and at the annual Nine Lessons 


and Carols service (Carstens 201 1:13). 


During their first year in Canada, Kloppers gained a good reputation as a 
private organ teacher. From September 1977 until July of 1979 he worked 
as a part-time Musicology lecturer for the North American Baptist College, 
teaching Music History, Music Appreciation, Aural Training, and Organ. 
During the following years, he acted as a piano examiner for the Western 
Board of Music in Northern Alberta and the North-West Territories (1978 
and 1979), assisted with the revision of the organ syllabus of this examination 
board, and during July and August of 1978, acted as an instructor in Music 
Theory, Aural Training, and Choral Work at the Naval Cadet Base in 
Cornwallis, Nova Scotia, Canada (Carstens 1995:2). 


Kloppers joined the Royal Canadian College of Organists in 1976 and became 
President of the Edmonton Chapter in 1977, initiating the 1979 RCCO 
National Convention that was held in Edmonton. In 1979 he also started 
doing organ consultancy work in Alberta, a contribution which would stretch 


over the next 23 years (e-mail communication, Kloppers, September 2013). 


An important turn of events was that in 1979, Kloppers was appointed as 
Associate Professor at the newly founded King’s College in Edmonton, with 


the specific task of establishing a music department. 


In the summer of 1978, applications were sought in six academic 
areas for King’s College, a new, privately sponsored Christian liberal 
arts institution scheduled to start in September of 1979 (the first non- 


denominational institution of the kind in Canada, besides the U.S. 
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Dordt College in Iowa and Calvin College in Grand Rapids). This 
institution, though non-denominational, was founded by members 
of the Christian Reformed Church who supported Reformed 
Christian Higher Education, and was based on the same philosophy 
underlying that of the Vrije Universiteit Amsterdam - a philosophy 
developed by the Dutch philosopher Herman Dooyeweerd.” As this 
philosophy, at the time, was also taught in the UOFS Department 
of Philosophy, I was well acquainted with its principles. Founded 
on Abraham Kuypers Neo-Calvinist world-views, as noted before, 
I viewed the Dooyeweerdian philosophical approach to be applicable 
to philosophical issues in Musicology, and had already applied it in 
my teaching in Bloemfontein since 1970 (e-mail communication, 
Kloppers, September 2013). 


53 


54 


As stated earlier in this chapter, Dooyeweerd (1894-1977) may be seen as 
most influential intellectual follower of the nineteenth-century Calvinist 
theologian and statesman, Abraham Kuyper (1837-1920). As also noted 
earlier, scholars offer conflicting views on Kuyper’s legacy as far as apartheid 
is concerned. While Harinck (2002:187) maintains that Kuyper was guided 
only by his Calvinistic creed of human equality, Bloomberg (1990) notes his 
influence on the founders of apartheid, and in particular the influence of 
his notion of the kern der natie (‘core of the nation’) that became a rallying 
position for Christian-Nationalists in the Dutch Reformed Church. 
Bloomberg accordingly suggests that Kuyper’s adherents in South Africa 
were instrumental in building Afrikaner cultural, political and economic 
institutions — including the Afrikaner Broederbond - in order to retain the 
dominant position of the Afrikaner (cf. again footnote 11). 


In Chapter 3, Danie Strauss’ philosophical deliberation is preceded by a 
translated version of Kloppers’ UOVS inaugural address (1971), which 
involves an illumination of his application of Herman Dooyeweerd’s 
philosophy in Musicology. Offered in an English translation, the said 
contribution was initially published in Afrikaans as part of a Festschrift for 
Prof Hermann Strauss, Op al sy akkers (cf. Wessels 1975). 
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This development meant that, within his new professional setting, Kloppers, 
apart from locating a position at St John’s, found a place of significant and 
meaningful intellectual ‘homecoming’; one in which new opportunity for 


service to his cultural, intellectual and spiritual ideals could materialise. 


Despite the fact that the college did not have substantial financial resources ora 
permanent campus until 1994, it flourished as a private institution, including 
its Music programme: “In founding the Music programme, I proposed a two- 
year Church Music Diploma, which could later be expanded into a degree 
programme” (e-mail communication, Kloppers, September 2013). Together 
with his colleague, pianist Dr Joachim Segger,” they appointed lecturers in 
Theory and Choral Conducting, and started the King’s Concert Choir. “The 
college was affiliated with the University of Alberta in 1983. Subsequently, 
qualifications offered were changed from two-year programmes to three- 
year BA degrees in 1986. This included a major in Music with instruction 
in all orchestral instruments, keyboards and voice” (e-mail communication, 
Kloppers, September 2013).°° Kloppers lectured in Music History, Music 
Appreciation and Organ, while also offering analytic seminars in all of his 


Musicology classes:” 


Within this context, my manner of teaching had to be adapted 


drastically to suit this new environment. Accustomed to the 


55 Joachim Segger is Professor and Chair of the Music Department at The 
King’s University, Edmonton, Alberta. 


56 The college reached University College status in the 1990s, and in 2000 
they received government approval to offer their first four-year BMus and 
four-year BA Music degree - a first for any private Christian Institution in 
Canada. In 2015 the institution was granted university status, becoming The 
King’s University. 


57 Chapter 2 offers a documentation of Kloppers’ work at The King’s College as 
contributed by Charles Stolte. 
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German way of lecturing, which I applied in Bloemfontein, I was 
used to a style of lecturing where I would stand behind a podium 
and read notes to a class of students. In Canada, however, this was 
not the accepted mode of teaching. Here, I had to incorporate a 
more interactive method of presentation where students could take 
part in the class by way of active learning (e-mail communication, 


Kloppers, September 2013). 


During this period, Kloppers still retained his ties with German academic 
life. As a specialist in the organ works of JS Bach, he gave lectures on musical 
rhetoric and symbolism in the organ works of Bach in July 1981 in the cities 
of Frankfurt am Main, Diisseldorf, Innsbruck, Vienna and Berlin (Carstens 
1995:4). He also presented academic papers in Liibeck, Bonn and Bensheim 
in November 1982 (Carstens 201 1:14). 


In 1981 the Kloppers family could finally afford, after having stayed in a series 
of rented houses, to buy their first small home. “Both children attended the 
West Edmonton Christian School, a private institution. At the time Martin 
started with private cello lessons and Elsabé with violin, so that they could 
also play in ensembles. Miensie taught Elementary Art at the West Edmonton 
Christian School until 2004 when she retired, and also gave private flute 


lessons” (e-mail communication, Kloppers, September 2013). 


Kloppers was promoted to the position of professor with tenure in July 1983, 
still acting as chair of the department, which meant that he was managing all 
administrative aspects of the programme (Carstens 1995:3). “Without any 
administrative personnel, this was a daunting task” (e-mail communication, 


Kloppers, September 2013). 


In 1984 the family became Canadian citizens (e-mail communication, 


Kloppers, September 2013). 


Academic and professional demands at The King’s College were high from 


the outset and salary increments were allowed only following an annual 
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Figure 1.15: Kloppers teaching at The King’s University College, 1979 
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evaluation process by a Senate Evaluation Committee, based on student 
course evaluations, a written self-evaluation, and an activities report, 


demonstrating professional development. 


In Music, the latter could reflect output in performance, research 
or composition. Though I still performed regularly and gave organ 
concerts and lectures on Bach in West Germany, Berlin and Austria 
in 1981 and 1982, I found it impossible to develop my academic 
and performance output in addition to my administrative duties, as 
well as my organ tuition and the various courses in Musicology for 
which I was responsible. I therefore decided to focus on composition 
and was encouraged to submit some of my chorale preludes to the 
Lutheran Concordia Publishing House in Missouri (USA). By this 
time the Liturgiese Orrelmusiek III and IV (Liturgical Organ Music 
III and IV) had been published in 1979 and 1980 respectively. These 
volumes contained, from my Bloemfontein years, the Chorale prelude 
on Wachet auf in volume III and the Pastorale on the 23” Psalm (in G 
major) and the Chorale prelude on the Genevan Psalm 25 in volume IV 


(e-mail communication, Kloppers, September 2013). 


Concordia Publishing House published Kloppers’ Pastorale on the 23rd Psalm 
(transposed to E-flat major) in 1982 and accepted all the preludes based on 
Lutheran hymn tunes which were published in 1983 as Five Chorale Preludes. 
These chorale preludes were on St Theodulph, Ach Gott und Herr, Wachet auf, 
Jesus meines Lebens Leben and Jesus meine Zuversicht, which all originated from 
Kloppers’ time in Bloemfontein as well (e-mail communication, Kloppers, 
September 2013).**“A greater compositional focus only began in Canada after 
I was encouraged to send some of my work to Concordia Music Publishers 
in the USA for possible publication. [...] Concordia then started to give 


me commission work, followed by Morning Star Publishers, the Canadian 


58 All information on Kloppers’ compositions was made available by the 


composer for inclusion in this chapter. 
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Broadcasting Corporation, the Royal Canadian College of Organists, private 
institutions and so forth” (Cited in Carstens 201 1:14). 


Though this professional shift was of significant import, Kloppers’ 
compositional work often had to be relegated to the periphery of his 
professional activities because of his academic duties, as well as his duties 
as organist. Thus often his compositions would come into being “between 
21:30 and 01:00 at the organ at St. John’s church” (Kloppers in Carstens 
2011:14). Sometimes these would take form quickly, especially when he 
had uninterrupted time; “Other times one can struggle for ever with one 
work, especially when it has to happen in small time gaps, then there is little 
progression. Commissioned works however, always seem to come into being 


faster” (e-mail communication, Kloppers, September 2013). 


After submitting his first chorale preludes to Concordia Publishing House, 


more commissions were to follow. 


In 1983 Concordia Publishing House commissioned the Three 
Plainsong settings (Veni Emmanuel; Divinum Mysterium, and Victimae 
Paschali Laudes which were published in 1984. Concordia Publishing 
House also commissioned Triptych on Vaughan Williams’s Hymn 
Tunes which was, however, not published due to the high royalties 
demanded by the Oxford Press for the use of Vaughan Williams's 
hymn tunes. In 1985 Concordia Publishing House also published 
three manualiters in their series Concordia Hymn Preludes. These 
were My soul doth magnify in Vol. 14, Today your mercy in Vol. 20 
and Es ist das Heil in Vol. 24 (e-mail communication, Kloppers, 
September 2013). 


In terms of Kloppers’ broader life narrative, what is of particular importance 
regarding religious expression in his music at this point is the notable 
paradigm shift from a more German Reformed orientation to one inspired 


by French and French-Canadian influence. Nevertheless, as will also be 
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argued in Chapter 4, those works forming part of his new religious context 
were generally still tempered by a more sober textural approach, and thus 


testified to a certain retention of cultural and religious ‘memory’. 


Kloppers was eligible for a full-year sabbatical from July 1985 until June 
1986. He had received an invitation from the Universities of Stellenbosch 
and the Orange Free State to give lectures on Bach and other musicology 
subjects at each institution for six weeks from July to October of 1985, as part 
of the 300" anniversary of Bache birthday. During his stay in Stellenbosch, 
however, he was continually followed, harassed and intimidated by the 
South African Security Police, despite the fact that his visit was a purely 
academic one. “All my mail from Edmonton was opened and withheld until 
my last day in Stellenbosch, and then stuffed into a bigger envelope and slid 
under my door. Since the Anglican Church in South Africa had consistently 
been an outspoken critic of apartheid, I assumed that perhaps my Anglican 
connection in Edmonton had put me in the camp of ‘the enemy” (e-mail 
communication, Kloppers, September 2013). However, he was also aware 
of the fact that the Security Police already had him on their files and had 


monitored him since the 1970s. 


That particular period in South Africa was a time of great political 
turmoil. An especially disconcerting aspect for me was the 
‘necklacing’ of black people, who were considered to be collaborators 
of the government, by an angry younger black generation following 
the 1976 Soweto riots.’ At the time of my visit to South Africa 
there were student and faculty protests in Stellenbosch against 
government actions, followed by the vandalising of houses of 


protesting faculty members by the Security Police. However, musical 


59 The act of ‘necklacing’ involved placing a tyre soaked in petrol around a 
victim’s neck and setting it alight. This was seen as a demonstration of 
political punishment, used by the black South African youth in the mid- 
1980s (Ball 1994). 
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activities continued, and a musicological conference took place at 
the university where I gave a lecture on Bach. During this time, the 
University Choir of Stellenbosch with Acama Fick as conductor, 
commissioned me to write a festive anthem on A Mighty Fortress is 
our God for Trumpet, SATB and optional Brass, which I completed 


later that year (e-mail communication, Kloppers, September 2013). 


On his return to Edmonton, Kloppers became a member of the Edmonton 
Composers’ Concert Society (ECCS). “This organisation, newly founded in 
1985 by composer and University of Alberta Professor, Dr Violet Archer, 
promoted the writing and performance of new Canadian music, especially 
by Edmonton composers” (e-mail communication, Kloppers, September 
2013). The membership provided important compositional opportunities 
also for Kloppers - and, as a musical ‘place of belonging’ (cf. Hauge 2007:6) 


had considerable symbolic significance. 


The second half of Kloppers’ sabbatical year, January to June 1986, was 
spent in Edmonton writing his Organ Concerto under the supervision of 
Professor Gerhard Krapf, who was Head of the Organ division at the 
University of Alberta. 


The work, dedicated to my wife, was performed at a King’s College 
concert later that year in the Robertson-Wesley United Church 
with the organist, Dr Marnie Giesbrecht,® and a professional 
string ensemble. It was performed again at the 1987 New Music 
Edmonton Festival sponsored by the ECCS at the University of 
Alberta with Montreal organist, Patrick Wedd. In 1991, the ECCS 
also sponsored the recording of the work, which had been revised 
with the addition of timpani, with Dr Marnie Giesbrecht as soloist 


and Michael Massey conducting. This recording was incorporated 


60 Dr Marnie Giesbrecht is Professor Emerita at the University of Alberta (1988- 
2014) and Adjunct Professor of Music at The King’s University, Edmonton. 
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in the Arktos CD Dancing Ice in 1994 (e-mail communication, 


Kloppers, September 2013). 


In 1989, the Royal Canadian College of Organists conferred an Honorary 
Fellowship on Kloppers. Around the same time, the Christian Reformed 
Church (CRC) in the United States asked Kloppers to write harmonisations 
for anumber of hymns and psalms for their new Psalter Hymnal. “The CRC 
also commissioned two Hymn Concertati, aHymn Concertato on Christ our 
Lord ascends to reign for Congregation, Organ, SATB, Flute and Trumpet and 
a Hymn Concertato on Give Thanks to God the Father for Trumpet, SATB, 
Congregation, Organ, were presented at their Conferences for Liturgy 
and Music held in Grand Rapids in 1987 and 1989, respectively” (e-mail 


communication, Kloppers, September 2013). 


Kloppers was now encouraged by fellow Canadian composers to apply for 
membership as an Associate Composer in the Canadian Music Centre, which 
was subsequently granted. "A non-profitgovernmentsponsored organisation 
in Toronto, the Canadian Music Centre collects all compositions from 
Canadian member composers (whether manuscripts or works in digital 
print, CDs, or archival recordings), publishes them, and disseminate these 
on their website” (e-mail communication, Kloppers, September 2013). This 
organisation, together with the ECCS, has been invaluable in collecting 
and distributing Kloppers’ compositional work. More commissions from 
churches in Ottawa and Edmonton followed, including anthems with 
instrumental ensemble, as well as organ partitas (e-mail communication, 
Kloppers, September 2013): Festive Anthem on All Creatures of our God and 
King for Trumpet, Flute, Handbells, Piano, Percussion, SATB and Organ 
(1989); Partita on The Old Hundredth for organ (1990); Anthem on Hosanna 
for Children’s Choir, SATB and Organ (1991); and Anthem on How Lovely 
are your Dwellings for SATB, Flute and Organ (1993). 
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In 1990, the Kloppers family moved from their starter-home into their 
newly-built home in the new neighbourhood of Twinbrooks in south-west 
Edmonton. “That was our final move, which altogether involved seven 
relocations since we had arrived in Canada, counting also rented houses and 


temporary stays” (e-mail communication, Kloppers, September 2013). 


During the academic year of 1994 to 1995, Kloppers taught organ at the 
University of Alberta during Dr Marnie Giesbrecht’s sabbatical (Carstens 
1995:4). In 1997, he also became Adjunct Professor in Keyboard at the 
University of Alberta. The King’s University College reciprocated by 
naming Dr Marnie Giesbrecht, Chair of the Organ division at the University 
of Alberta, as Adjunct Professor at The King’s University College. They 
collaborated in various ways, serving as jury members at the undergraduate 
organ exams of both institutions and at graduate projects at the University of 


Alberta (e-mail communication, Kloppers, September 2013). 


The South African Foundation for Creative Arts asked Kloppers in 1992 to 
write a concert piece for the Pretoria-based organist Eddie Davey, based on 


'“This was a free work, which, 


contrasting elements, the Dialectic Fantasy. 
as the title suggests, combined opposite elements, for example, contrasting 
moods, a twelve-tone theme against a tonal framework, and two hymns 
contrasting in character. The idea for the work was suggested by Davey” 


(e-mail communication, Kloppers, September 2013). 


Around 1993, Kloppers received commissions for works intended for the 
concert hall. Though challenging, these compositions broadened his scope 
of work and imagination. In 1993, the CBC commissioned a work for the 
organ duo Joachim Segger and Marnie Giesbrecht, who requested a duet 
suite, which should include some Canadian themes. This became the 
Memoirs of a Canadian Organist in which Kloppers “gave an impression of 


the typical experiences of an organist, some serious, some comical, but 


61 Chapter 5 of this book offers an analysis of the Dialectic Fantasy. 
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also containing some pieces that were meant as light-hearted comments 
on Canadian socio-political issues of the time” (e-mail communication, 


Kloppers, September 2013). 


The South African Foundation for Creative Arts approached Kloppers 
again in 1994, commissioning him to write a Te Deum for SATB, Organ 
and Timpani for the UNISA Choir. 


The commission stipulated that African/South African elements 
had to be included. Motivic elements from both the Afrikaans 
Genevan Psalm 116 and the Xhosa anthem Nkosi Sikelel’ iAfrika 
form the basis of this work, fused with continental and Anglican 
anthem aspects. However, the composition was never premiered by 
the UNISA Choir due to their dissolution just before it was finished. 
In 2003, at the suggestion of the President of the Edmonton 
Composers’ Concert Society, originally from Poland, I submitted 
the Te Deum to a selection committee in Warsaw who organised 
the annual International Festival of Religious Music in the Catholic 
heartland of Poland, Czestochowa. It was accepted for the 2005 
festival and performed by the Polish Chamber Choir. The Canada 
Council granted me a travel grant, which allowed me and my wife 
to attend the festival and performance (e-mail communication, 


Kloppers, September 2013). 


In 1994, the Alto-Saxophone and Organ piece Triptych “Carolingian 
Temperaments” followed, which depicted various ‘temperaments’ and ‘moods’ 
of the saxophonist Charles Stolte, for whom the piece was intended, at the 
time a former student at King’s and in his final BMus year at the University 
of Alberta. “The main theme is derived from musical letter names for 
Charles Stolte and the various moods depicted are ‘Passion and Dispassion’, 
‘Contemplation’ and ‘Celebration” (e-mail communication, Kloppers, 
September 2013). At the initiative of the ECCS, member composers were 


encouraged to submit scores for the 4 International Saxophone Festival 
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to be held in Szczecin, Poland, in 2006. Kloppers submitted the triptych 


Carolingian Temperaments for this purpose. 


The Opera Theatre, where the festival took place, did not have an organ; 
however, the organiser of the festival, saxophonist Dariusz Samol suggested 
that I should orchestrate the organ part. The work thus became a kind of 
concerto called Concerto in quattro umori, for which the work was extended 
with a Cadenza and also included references to earlier themes from the first 


and second movement. 


The premiere of Movement I and II of the work took place in 
Szczecin, on April 8, 2006 with soloist Dariusz Samol and the 
Orkiestra Opery na Zamku under the direction of Jacek Kraszewski, 
in a programme called Canada Meets Poland sponsored by the 
Edmonton Composers’ Concert Society and the Canadian Embassy. 
A second performance of the entire concerto (all 3 movements) 
received its North American premiere at the Edmonton Composers’ 
Concert Society sponsored concert, New Music Alberta 2008-09 in 
the Convocation Hall, University of Alberta in 2009 with Charles 
Stolte and the Edmonton Chamber Players under the direction of 
Polish Maestro Jacek Rogala (e-mail communication, Kloppers, 
September 2013). 


In 1995, the national RCCO commissioned a musical fairy tale, Jack and the 
Bean Stalk for Organ and Narrator to be performed by Montreal organist 
Tammy-Jo Mortensen. This work, with the purpose of introducing young 
children to the organ and its various sound possibilities with musical themes 
representing the various characters and events in the story, was performed 
a number of times in churches in Edmonton, Montreal (Organ Academy), 
Ottawa (RCCO Convention 2003), as well as at the Winspear Centre 
(Edmonton Symphony for The Kids series) and Windsor, Ontario (2018) 


(e-mail communication, Kloppers, September 2013). 
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A commission by former South African Michael West to write a Dance Suite 
for the Montreal organ duet couple, Philip Crozier and his wife Sylvie Poirier, 
followed in 1997, and was completed during another six-month sabbatical. 
This work, which centred on stylised dances, had multiple performances in 
Canada, Europe, as well as North and South America (e-mailcommunication, 


Kloppers, September 2013). 


In 1998, two works with South African connections followed. First, 
an Afrikaans Hymn Concertato on Gesang 15 (Hymn book of 1978), 
commissioned by the Humansdorp Dutch Reformed Mother Church for 
their 150" anniversary, and scored for Flute, 2 Trumpets, Choir and Organ 


(e-mail communication, Kloppers, September 2013). 


In the same year the CBC commissioned Kloppers to write a piano piece 
for Canadian pianist Colleen Athparia,°” with the theme and duration 
unspecified. “I chose to dedicate this large-scale composition, Reflections: 
Prologue, Variations and Epilogue on an Afrikaans folk song, to my late parents 
(my mother had passed away the previous year)” (e-mail communication, 
Kloppers, September 2013). The work, which may be argued to be a pivotal 
one within Kloppers’ oeuvre as a whole, was conceived as an homage to 
the history of the Afrikaners in South Africa - from the settlement by 
Van Riebeeck in 1652 to 1994, when apartheid was dismantled and free 
democratic elections took place. At the centre of the piece is the traditional 
Afrikaans folk song “Jan Pierewiet”, each of its variations suggesting an 
important event from the history of the Afrikaner. The musical theme is 


thus constantly transformed in mood and style, reflecting various aspects 


of the Afrikaner’s history of conflict and suffering, as well as the desire to 


62 Colleen Athparia is an internationally recognised Canadian pianist, both as 
solo and chamber musician. She has been a member of the Mount Royal 
Conservatory since 1981 (Dr Colleen Athparia 2017). 
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build and maintain an Afrikaans cultural identity (e-mail communication, 


Kloppers, September 2013).% 


Kloppers wrote this work four years after the transition to a black government 
in South Africa during which the Afrikaners had lost political autonomy. 
At the time, there was a profound lack of security amidst new violence and 
corruption, and legitimate questions arose about the future of Afrikaner 


culture in Southern Africa: 


The Prologue to the piece encapsulated the idea of a perceived 
ending to a dream (even in the opening chords) of political/cultural 
autonomy for the Afrikaners in their struggle with competing 
aspirations. The epilogue, a fugue and free fantasy was bitter-sweet 
and conflicting but ended with a mood of acceptance and a lingering 


question about the future (programme notes, Reflections). 


The work, which in a most poignant way represents Kloppers’ painful 
experiences of Afrikaner ‘insideness’ and ‘outsideness’ (cf. Hauge 2007:3) was 
premiered by Colleen Athparia in Edmonton in 1998 and broadcast by the 
CBC. Kloppers’ colleague, Dr Joachim Segger performed the work at King’s 
again in 2000. In 2018, the Polish- American pianist Adam Zukiewicz included 
the work in his new CD The Beginnings with release concerts in Toronto, 
Italy, Poland, the United States and a concert in London’s St. Martin-in-the- 
Fields, February 2019 (e-mail communication, Kloppers, October 2019). As 
an invocation of South Africa’s past and present, Reflections in an important 
manner represents within Kloppers’ oeuvre a return to a lost past and a 
search for a sense of self and of continuity. In this respect, over and above 
the composer’s sense of loss and separation, so poignantly expressed in this 


work, it asserts impressions of belonging and, indeed, direction. As such, 


63 This work is discussed more fully in Chapter 6. 


64 ` Areview of the CD by Peter Burwasser appeared in the November/December 
issue of Fanfare, 491-492. 
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nostalgia in Reflections is not merely the expression of a sentiment; it takes on 
importance as a (music) rhetorical practice by which continuity is as central 


as any affirmation of discontinuity. 


In 2001, Kloppers was commissioned by the Friends of Winspear to write 
a festive work for Chorus, Brass and Organ for the inaugural gala of the 
magnificent new Davis Concert Hall Organ (built by Orgues Létourneau 
Limitée of St. Hyacinthe, Québec) in the Francis Winspear Centre for 
Musicon 14 September 2002 (e-mail communication, Kloppers, September 
2013). This became The Canticle of the Sun based on the hymn Lasst uns 
erfreuen, performed by the combined Richard Eaton Singers and the 
Greenwood Singers, Marnie Giesbrecht (organ) and a brass group from 
the Edmonton Symphony Orchestra. “The work was again performed in 
March 2018 in Edinburgh, Scotland by the Garleton Singers under Stephen 
Doughty and again, on 5 May 2018 in Belfast, Ireland by the Philharmonic 
Choir, Belfast Philharmonic Youth Choir and the Ulster Orchestra under 
Stephen Doughty as part of the Earthsong Concert” (e-mail communication, 


Kloppers, September 2013). 


A number of non-liturgical commissioned concert pieces for organ solo 
followed in 2003. These included Celtic Impressions, which was written for 
the University of Alberta’s doctoral candidate, Gayle Martin from Eastern 
Canada, a region with strong Celtic roots, and was based on Scottish folk 
materials. “I enjoyed working on this piece as, not only had we visited 
Scotland twice during our Frankfurt years; it also held special meaning for me 
since my wife’s family from her father’s side (the McLachlans) had relocated 
to the Cape from the Scottish Highlands in 1817” (e-mail communication, 
Kloppers, September 2013). In 2018, Kloppers orchestrated the second, slow 


movement (two Airs) as Orchestral Nocturne on Two Celtic Airs. 


The national RCCO commissioned Kloppers in 2003 to write a solo organ 
piece to be published in a new album Te Deum Laudamus to honour the late 


composer Dr Gerald Bales, who had been a key figure in Canadian organ and 
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choral music. Kloppers based the work, Cantabile and Scherzo, on a theme 
derived from the name “Gerald Bales” using Latin, French solmisation and 


German pitch names (e-mail communication, Kloppers, September 2013). 


Apart from this work, a number of other organ compositions were 
also commissioned during this time. The Edmonton “Sundays at 
3” planning committee, a subcommittee of the Edmonton RCCO, 
commissioned a number of organ pieces from Edmonton composers 
in 2005, to be performed at their May gala concert in the Winspear 
Centre. For this purpose I wrote a partita on the pentatonic Southern 
Hymn Tune What wondrous love is this which was published, 
together with the music of my colleagues, in the RCCO Edmonton 
Organ Book 2007. An Organ Miniature, Meditation on O Waly, Waly, 
commissioned by the Royal Canadian College of Organists for 
their newsletter, Organ Canada/Orgue Canada, was written in 2006 


(e-mail communication, Kloppers, September 2013). 


Miscellaneous commissions followed during these years. In 2007, The 
King’s University College Choirs, Edmonton, under direction of Dr Melanie 
Turgeon, commissioned an anthem on the English Sussex Carol for SATB, 
piano four-hands and optional handbell choir. “It was premiered by The 
King’s University College Choirs with a handbell choir from the local 
Concordia University College under the direction of Dr John Hooper, 
at their 2007 Christmas concert in the West End Christian Reformed 
Church. The piano four-hands simulated the effect of church bells” (e-mail 
communication, Kloppers, September 2013). Kloppers’ interest in Scottish 
culture and song was stimulated again in 2007 with the request from the 
Afrikaans McLachlan family to write the words and music for the Song of the 
Afrikaans McLachlans, setting for Medium or High Solo Voice with Piano. 
Commissioned for and performed at the Afrikaans McLachlan Festival, both 
the words and music were written by Kloppers (e-mail communication, 


Kloppers, September 2013). 
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In 2008, a Triptych on Southern Hymn Tunes followed, commissioned by the 
Royal Canadian College of Organists’ Edmonton Chapter for North Carolina 


organist Brennan Szafron. 


Brennan’s own workplace was in the heartland of where many 
of these pentatonic hymns from the southern U.S. originated, 
notated in shape-notes style around 1801 and sung in the shape- 
note congregational tradition. This Triptych, consisted of a slow 
introduction and three contrasting movements, namely: I. Dance 
based on Holy Manna; Il. A contemplative movement on Beach 
Spring; and III. Toccata on Foundation. The work was unified by the 
typical cadential pattern of these pentatonic hymns without leading 
tones. It was premiered by Szafron at a ‘Sundays at 3’ Concert on the 
three-manual Casavant Organ, First Baptist Church, Edmonton in 


2009 (e-mail communication, Kloppers, September 2013). 


In 2003, at the age of 65, Kloppers was eligible for retirement. It is telling 
of the extensive nature of his contribution that he received permission to 
continue teaching at The King’s University College until the age of 70. In 2008 
Kloppers retired from both his permanent appointment and chairmanship of 
the Music Department at The King’s University College and was honoured 
at a farewell concert at Winspear Centre, which featured a number of his 
choral, organ and mixed ensemble compositions. In June of the same year, 
the City of Edmonton inducted him into its Cultural Hall of Fame in the 


Builder category (e-mail communication, Kloppers, September 2013). 
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Figure 1.17: Kloppers with Edmonton mayor Stephen Mandel, at his 
induction into the Cultural Hall of Fame, 2008 


While initially their emigration to Canada was traumatic for the Kloppers 


family, they found a rich and fulfilling life in Edmonton where, as a family 
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they contributed abundantly towards their community, and fulfilled their 
calling to service within a context of new opportunity and a new identity 


of place. 


Our children adapted well to their new life in Canada. Martin 
obtained a BSc in Physical Education and a Bachelor of Music from 
the University of Alberta. He is a cellist, composer and entrepreneur 
and resides in Qualicum Beach, Vancouver Island. Elsabé received a 
degree in Political Science and a Master’s in Environmental Science 
from the University of Alberta. She is stationed in Haines Junction 
in the Yukon where she works for the Yukon Government YESAB 
Board (a government agency assessing new projects in the Yukon 
based on their environmental and economic viability) as well as the 
Yukon College Haines Junction Campus, as liaison between the 
College and indigenous people. She also serves as Vice-President on 
the Kluane National Park Advisory Board (e-mail communication, 


Kloppers, September 2013). 


His retirement years were still productive for Kloppers as a composer. 
The choral anthem Fear Not, for I have Redeemed You for SATB and Organ 
was commissioned and underwritten by David Weind from Toronto to 
the memory of his father, Lutheran Pastor Walter T. Weind, in 2009. In 
2010, a Processional Fanfare for Organ was commissioned by British organist 
Martin Stacey, coordinator of a new planned joint publication by the 
Annual Festival of New Organ Music in Great Britain and the Royal Canadian 
College of Organists, called Anniversary Fanfares, celebrating the RCCO 
2009 Centenary. However, the commissioner, after receiving works from 
a number of Canadian organ composers, made a change in career and did 
not follow through with the project. The work remained unpublished until 
2018, when a digital PDF copy was prepared by the South African organist 


Gerrit Jordaan (e-mail communication, Kloppers, October 2019). 
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Figure 1.18: The Kloppers family in Banff, Alberta, 2010 


129 


A PASSAGE OF NOSTALGIA: THE LIFE AND WORK OF JACOBUS KLOPPERS 


In 2011, the University of the Free State, on the initiative of its organ 
instructor Jan Beukes and chair, Nicol Viljoen, approached Kloppers with 
a proposal to start a collection of all his compositions at the Music Library 
of the Odeion School of Music. Kloppers responded by donating his entire 
oeuvre to this institute, with the result that by 2012, all Kloppers’ existing 
works formed part of the university's collection, and has been updated by 


him ever since. 


In 2011, Kloppers wrote a work for piano and organ - a new instrumental 
combination for him. Already around 2005 his colleagues, husband and 
wife performer-team Drs Joachim Segger and Marnie Giesbrecht, sharing 
the position of organist/choirmaster at the First Presbyterian Church in 


Edmonton, had commissioned Kloppers to write a work for them. 


I had earlier written the Memoirs for organ duet in 1993 for them, 
and they had meanwhile established themselves as the Duo Majoya. 
They requested an organ/piano duet piece with links to the Scottish 
tradition of their church. Instead of writing a work on a Scottish 
hymn tune, I decided to rather write a somewhat nostalgic, more 
Romantic piece based on the Irish/Scottish folk song The Last Rose of 


Summer for piano and organ with the subtitle Reflections in Autumn. 


The work has a somewhat wistful mood of ‘all good things come to an 
end’, a mood that reflected the reality of Kloppers’ final retirement from 
the academia after 52 years — and, after serious illness, of his mortality. 
The premiere took place in 2012 by Duo Majoya at the Winspear Centre, 
Edmonton. The performance, live-streamed on YouTube, made the work 
accessible on the web. It has since been performed in Stellenbosch, South 
Africa by Dr Diederick Basson and his wife Hanneke Zwamborn (University 
of Stellenbosch Woordfees, March 12, 2017); in Calgary, Alberta by Duo Majoya 
(July 2018), and in Peterborough, England by Libby Burgess and Richard 
Pine (July 2018) (e-mail communication, Kloppers, September 2019) . 
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Kloppers continued to teach at The King’s University College as Professor 
Emeritus, lecturing full-time in Musicology and Applied Organ until his final 
retirement in April 2013. He remains active in St. John’s Anglican Church 
as Director of Music, Organist and Choirmaster for the 11:00 Conventional 
Service. He also continues his work on the executive of the Edmonton Chapter 
of the Royal Canadian College of Organists where he serves as Coordinator 
of the Scholarship Program. For more than a decade he also served on the 
Davis Trust Advisory Council of the Winspear Centre, responsible for advice 
regarding the upkeep of the concert organ in the Centre as well as applications 
made by various music groups for a subsidy from the Davis Trust to offset some 
of the costs for using the Davis Organ in their concerts (e-mail communication, 
Kloppers, October 2019). 


Since his arrival in Edmonton in 1976, Kloppers has taught organ privately 
and at King’s until 2013. Currently he still teaches eight private students. 
Despite these many responsibilities, during Kloppers’ post-retirement 
period, important commissioned works were composed. In 2015 the editor 
of Vir Die Musiekleier® requested a short Chorale Prelude for Piano and 
Organ to appear in the 2015 issue of the journal. Kloppers chose the melody 
Hyfrydol for this work (e-mail communication, Kloppers, October 2019). 


Other important works were to follow: 


In 2017, I was commissioned by saxophonist, Dr William Street 
and organist Dr Marnie Giesbrecht to write another cyclical work 
for saxophone and organ. This became the 3-movement Le Passage 
du Temps, which was premiered by the artists in Convocation Hall, 
University of Alberta on 22 January 2017 as part of a ‘U of A Music 


Department Concert’ dedicated to my instrumental music. 


65 The journal Vir die Musiekleier is the mouthpiece of the South African Guild 
of Church Organists. Since 2011, it has gained status as an accredited, peer- 


reviewed journal. 
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In May 2017, Albertus Engelbrecht (tenor) and Jan Beukes (organ) 
ofthe Odeion School for Music asked me to write an art song for 
tenor and organ. For this I reworked and expanded my earlier 
3-stanza organ partita on Der Mond ist Aufgegangen, creating my 
own English text (4 stanzas). This was performed on 31 August 
2017 at the “Tribute to Kloppers’ concert in the Dutch Reformed 
Church, Universitas, Bloemfontein sponsored by the Odeion 
School of Music. This art song became part of a subsequent hymn- 
based art song cycle for the two artists partly based on previous 


chorale preludes as well as some new work. 


Also in 2017, I was commissioned by pianist Joachim Segger to 
write him a Nocturne for piano, which I completed in 2018 as a 
neo-Romantic piece called Reverie e Eveil (e-mail communication, 
Kloppers, October 2019). 


Aside from the large volume of commissioned work discussed above, 
since his early years in Canada, Kloppers has also composed numerous 
compositions ‘out of inspiration’. Among the works in this category, after 
settling in Edmonton, he completed the Partita on Genevan Psalm 116 initially 
started in South Africa, dedicated to Gerhard Krapf, in 1979. Five years 
later, in 1984, he wrote the Setting of the Eucharist from the “Book of Common 
Prayer” for Organ, Congregation and optional SATB. He also composed two 
motets in 1985, these being Es ist ein Ros entsprungen for a cappella SATB, 
Soprano and Tenor, and Morning/ Evening Prayer for a cappella SATB (e-mail 


communication, Kloppers, September 2013). 


The position at St. John’s resulted in Kloppers composing a range of music 


for liturgical use during the period 1985 to 1987: 


* Three Christmas Hymns (subsequently published by Morning Star Publishers): 
— Adeste Fideles (3 variations); 
— Lo, How a Rose; and 
- Silent Night - Pastorale. 
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e Four Christmas Carol Settings: 
- Hark the Herald Angels, 2 arrangements; 
- Silent Night - Siciliano; and 
- Joy to the World. 


e Chorale and Festive Prelude on Lobet den Herren; 


+ Little Partita on Now Thank We All Our God (published by The Kenwood Press); 
and 


e Introduction and Toccata on Lasst uns erfreuen (published by The Kenwood Press). 


In 1987, Kloppers also wrote the Gloria Deo Mass for Congregation, Organ 
and optional SATB, Flute and Trumpet, a submission for the New Liturgy 
Conference of the Anglican Church and an excerpt on The Lord’s Prayer. 
During the period 1988 to 1989, he completed some solo organ pieces, a 


motet and an anthem: 


Partita on Lobe den Herren (Chorale and 6 variations); Chorale Prelude on 
Gräfenberg (Bring Lof en Dank in the Liedboek 26); Partita on Tempus Adest 
Floridum (Good King Wenceslas); Motet Let not your heart be troubled for SATB 
a cappella (1989); and Anthem The King of Love my Shepherd is for Soprano, 
Alto, SA Choir and Organ. 


The Partita on In Dulci Jubilo followed in 1990. Three years passed before 
Kloppers wrote the Partita on the Afrikaans Hymn Tune for Psalm 100 and 
Chorale and Two Variations on Der Mond ist aufgegangen. In 1993 Kloppers 
arranged and reworked the third part ofthe 1984 Triptych on Hymn Tunes by 
Vaughan-Williams, for Solo Organ into the Postlude (Festive Introduction 


and Fugue) on Salve Festa Dies for organ duet. 


The next solo organ piece was completed in 1996, entitled Elegy on The King 
of Love my Shepherd is. “This work was dedicated to South African organist 
Christiaan Carstens. In 2000, I wrote a Folk Song Arrangement on Londonderry 
Air for Solo Voice and Piano, or SATB and Piano, hereby trying my hand at 
the art song with piano accompaniment” (e-mail communication, Kloppers, 
September 2013). 
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During the autumn of 2009, Kloppers was struck by personal tragedy as 
he was diagnosed with cancer and had to undergo three operations and 
chemotherapy. During the winter, he revised and expanded earlier organ 
transcriptions from Handel’s Messiah and Bach Cantatas, which were 
converted into digital print as Music of Comfort and Joy: Seven Transcriptions 


for Organ (e-mail communication, Kloppers, September 2013). 


After 2010, a number of his chorale preludes were incorporated in the 
three publications of SAKOV (Suid Afrikaanse Orrelistevereninging; 
Gerrit Jordaan and Daleen Kruger, Editors): SAKOV 30 Feesbundel (2010), 
SAKOV Erediensmusiek vol. 2 (2011) and SAKOV Erediensmusiek vol. 3 (2013) 
with an accompanying CD, SAKOV Orrelkoraalverwerkings uit Fees -en 


Erediensmusiekbundels, vol. 1 & 2.° 


Performance work 


Aside from broadcasts on the South African Broadcasting Corporation 
(SABC) since 1977, the Canadian Broadcasting Corporation (CBC) included 
regular recordings of Kloppers’ organ playing in the programme ‘Organist in 
Recital’. The programme had a weekly broadcast of half-an-hour on Sunday 
afternoons over the entire Canada before it came to an end in 1986. Since 
a number of Kloppers’ compositions were recorded for this programme it 
contributed to the establishment of his reputation as composer in Canada. In 
this regard, Bill Armstrong, vice-president and general manager of the CBC 
Radio was influential, in that the broadcasting of Kloppers’ compositions 
on this radio network helped to get his music published in the USA and 


also led to several commissioned works (Carstens 1995:3). Compositions 


66 South African Guild of Church Organists. 


67  SAKOV Arrangements of Organ Chorales from Celebratory and Liturgical 
Music Compilations, Volume 1 & 2. 
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by Kloppers were also broadcast on Radio Netherlands, Polish Radio 2 and 
Minnesota Public Radio (personal interview, Kloppers, October 2017). 


Apart from his activities as composer, and as a concert organist, throughout 
the course of his career, Kloppers has presented concerts in South Africa, 
Canada, West Germany and Austria (1966-1985). The Edmonton Journal of 
20 November 1978 chronicled Kloppers’ Canadian debut as presented during 
November 1978 with an organ recital on the three-manual Casavant organ 


in the First Baptist Church in Edmonton (Carstens 1995:3). 


July 1981 markedaconcerttourtoGermanyand Austria where hegave concerts 
in Miltenberg (Johanniskirche), Frankfurt am Main (Friedenskirche), Berlin 
(Kirchenmusikhochschule), and Vienna (Stephansdom) (Carstens 1995:4; 
Carstens 2011:14). However, as stated earlier in this chapter, Kloppers’ 
workload at The King’s College, involving lectures, seminars, administrative 
duties and the ongoing yearly evaluation, led to his decision to end his career 
as concert organist in 1981. He still broadcast regularly on CBC until 1985, 
along with some concert performances at various destinations (personal 


interview, Kloppers, October 2017). 


Memberships and awards 


Apart from these contributions, as already noted, Kloppers contributed to 
Canadian cultural life in that he was chairman of the Royal Canadian College 
of Organists’ branch in Edmonton during 1977-1978, and a member of the 
planning committee for the conference on Liturgy and Music in Grand 
Rapids, Michigan, USA in 1988. Kloppers is also a member of the Canadian 
League of Composers, The Edmonton Composers’ Concert Society (later 
called Tonus Vivus and currently New Music Edmonton), voting member of 
the Canadian Music Centre, and an Honorary Fellow of the Royal Canadian 
College of Organists. Apart from these affiliations, Kloppers has been a 
member of the Alberta Registered Music Teachers’ Association (1977- 
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1980); the Performing Rights Organization of Canada - since 1990 known 
as the Society of Composers, Authors and Music Publishers of Canada (since 
1982); the New Bach Society and the American Musicological Society (since 
1983); the Edmonton Composers’ Concert Society (since 1985); the Hymn 
Society of America - now known as The Hymn Society in the United States 
and Canada (1988-1992), and is registered as a composer at the Canadian 
Music Centre (since 1989) (Carstens 1995:346). In South Africa he served 
as an examiner for UNISA (ad hoc member from 1966 to 1976), and after 
emigration to Canada for the Royal Canadian College of Organists (1984, 
1988-1989). In addition, he served on several adjudicator panels for music 
competitions for the University of South Africa overseas music study 
scholarships (1975), the SABC Music Prize (1975), the Tribach Festival 
Scholarship competition in Edmonton (1985), and on various juries for the 
Austrian Music Scholarship Competition sponsored by the Johan Strauss 
Foundation since 1977, and the Canadian Federation of Music Teachers’ 
Concerto Competition (1985) (Carstens 1995:345-346). As stated earlier in 
this chapter, on 11 June 2008 Kloppers was inaugurated into the Edmonton 
Hall of Fame in the Builder category, an initiative that annually inaugurates 
three outstanding candidates by means of nomination in the categories of 
Arts, Social Work, and Sport (Carstens 2011:16). In 2015 he received an 
honorary Membership from SAKOV (The South African Guild of Church 


Organists) (e-mail communication, Kloppers, September 2013). 


Organ advisory work 


Having been dedicated to contributing to an organ culture also in Canada, 
Kloppers advised on the building of many new organs, the most important 
of which is the organ at the Winspear Centre in Edmonton, as well as the 
organs at Emmanuel Christian Reformed Church, Calgary; at Redeemer 
Lutheran Church, Hanna; Bethlehem Lutheran Church, Briiderheim, and 
Grace United Church, Winnipeg. In Edmonton, apart from the organ at The 
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King’s University College, he advised on organs in the following churches 
(e-mail communication, Kloppers, September 2013): St. Joseph’s Basilica; 
West End Christian Reformed Church; St. George’s Anglican Church; St. 
John’s Anglican Church, and Grace Lutheran Church. 


In 1994, Kloppers was invited to join an advisory committee for a future 


organ at the Winspear Centre (which was to be inaugurated in 1997).°® 


This committee, on which Dr Marnie Giesbrecht had already 
served for some time, had been entrusted with the planning and 
design of a new large, four-manual concert organ to enhance the 
Edmonton Symphony Orchestra Centre. The availability of such 
an instrument would make the performance of organ concerti 
and choral concerts with organ and solo organ recitals possible. 
Although the organ builder, Fernand Letourneau from St. 
Hiacinthe, Quebec, was chosen around 1995 (following tenders 
received from various Canadian and international companies), 
funding was not available even after the hall was inaugurated in 
1997. Funding appeared miraculously in 2000 by way of a single 
donation of $2 million by Dr Stuart Davies, a retired Professor 
in Chemistry from the University of Alberta. The Committee 
entrusted me with the task of overseeing the final voicing of 
this magnificent four-manual instrument featuring 96 stops and 


6559 pipes (e-mail communication, Kloppers, September 2013). 


For the inauguration gala in September 2002, a group of businesspeople 
connected to the Winspear Centre (called The Friends of Wéinspear) 
commissioned Kloppers to write a piece for mass choir, brass ensemble and 
organ. “As the project had to be completed within two months, I chose to 
reuse and orchestrate some of my earlier anthem and solo organ materials 


on Lasst uns erfreuen (All Creatures of our God and King). The eventual work 


68 This organ is known today as the Davis Concert Hall Organ. 
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comprised three stanzas, preceded by a new festive Fanfare. This became 
The Canticle of the Sun (the name of the original hymn by Francis of Assisi)” 


(e-mail communication, Kloppers, September 2013). 


Figure 1.19: Kloppers at the Winspear Organ console 
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In conclusion 


Reflecting on Kloppers’ life story as presented in this chapter, it is evident 
that certain influences in his life had a profound impact on his life narrative as 
a whole. What comes to mind first is the influence of his Christian Afrikaner 
parental upbringing, which served as a life-long anchor, but later on brought 
him into conflict with his sense of social and moral justice. Ever since his 
studies at what was then the Potchefstroom University for Christian Higher 
Education, Kloppers was influenced by Christian philosophy, its theocentric 
view of the nation, society and politics, and its focus on social justice. Having 
been sensitised to the evils of apartheid during his studies in Germany, 
he uncomfortably had to confront its moral and ethical implications for 
the majority of South Africa’s population. His early organ studies under 
Mathlener, and then under the iconic Helmut Walcha in Germany, sparked 
a lifelong interest in the music of Bach. His overseas training culminated not 
only in Kloppers’ doctorate on the interpretation and performance of Bach’s 
organ works, as well as a number of specialist publications and papers over 
the course of his professional life, but also in his exemplary contributions 
to the teaching of Systematic Musicology both in South Africa and Canada. 
His exposure to Walcha’s liturgical improvisations, as well as his training in 
improvisation during his years of study in Germany brought to the fore his 
latent creative talent, eventually resulting in the production of a significant 
oeuvre of liturgical organ music, as well as other compositional work which 


eventually earned Kloppers international recognition. 


It was noted in this chapter that questions of ‘time’ and ‘place’ are of paramount 
importance in the documenting of a life, since, as is indeed evident from the 
narrative presented here, these are variables that profoundly shape the life 


history of any biographical subject. 


After his period of study in Germany, Kloppers returned to South Africa 


amidst what would historically become one of the most transformative 


139 


A PASSAGE OF NOSTALGIA: THE LIFE AND WORK OF JACOBUS KLOPPERS 


eras of the country. Taking up his first university position at the erstwhile 
Department of Music at the University of the Orange Free State, he built up 
the status of musicology in a department that was previously seen as only 
of regional significance. This achievement did, however, not silence his 
conscience with regard to the ongoing evils of apartheid. While many other 
academics at the time preferred to confine themselves to their academic tasks, 
steering clear of any actions that could jeopardise their personal standing 
or their careers, Kloppers publicly made known his concerns over petty 
apartheid and the impact of government policies which deeply impacted on 
the lives of the majority of South Africa’s population. Having come to the 
realisation that he could never reconcile his conscience with the realities of 
apartheid, and did not wish his family to live under the shadow of a morally 
compromising situation, he resigned from his university position and moved 
with his family to Canada without any professional prospects. While this 
decision offered him and his family the opportunity of establishing a new 
life in Canada, simultaneously for Kloppers this meant that, with regard 
to his deep commitment to the ideal of the Afrikaner, he had taken on a 
complex position which would leave him with a sense of ‘placelessness’, as is 
poignantly suggested by the complex expression of emotions in his large scale 
work for piano Reflections: Prologue, Variations and Epilogue on an Afrikaans 
folk song (1998). 


It is of considerable import that the two overarching themes of Kloppers’ 
life story — his commitment to Christian service and his dedication to the 
discipline of music - meaningfully converged when, together with a number 
of gifted and inspired colleagues, he became a founding faculty member of a 
new institution for Christian Higher Education in Edmonton in 1979, The 
King’s University College, where he was to be head of the music department 
for 29 years. Shifting the emphasis of his intellectual output to composition, 
this period in his life proved to be a most prolific time of creativity during 


which he asserted himself first and foremost as a composer of serious music. 
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Here, he could find a new sense of personal and professional ‘rootedness’, as 
well as being fully dedicated to the ideals of a culturally engaged Christianity. 
Thus, his position at The King’s University College afforded Kloppers a most 
productive framework for engaging in academic work as developed within 


the paradigm of Reformed Christian thought. 


Relating the narrative of Kloppers’ life story within the context of his 
personal beliefs, ultimately it was the church in conjunction with Kloppers’ 
reformational view of social justice that most decisively influenced him to 
take a stance against apartheid, resulting in his decision to relocate with his 
family to Canada. This decision was all the more radical on the personal level, 
because, as was emphasized throughout, he was staunchly brought up in the 
traditions of Afrikaner culture and, to this day, as intimated in this chapter, 
these are still deeply rooted within him. During conversations with a view 
to the writing of this chapter he admitted that he still sees himself “as a true 
Afrikaner in the deeply cultural sense of the word” (e-mail communication, 
Kloppers, September 2013) - a position strikingly and compellingly illustrated 
in Reflections. However, as was also noted, as a pivotal work within Kloppers’ 
oeuvre, the composition in an important way represents a return to a lost 
past that asserts not only impressions of a past belonging, but also those of 
a new direction - and, indeed, of individual ‘voice’. As such, nostalgia in 
Reflections takes on importance as a rhetorical practice by which continuity is 


as central as is discontinuity. 


Nevertheless, the daunting life choices made by Kloppers involved con- 
siderable personal sacrifice. His dilemma when faced with the atrocities of 
apartheid led him to a life of service in Canada; however, the pain of having 
to leave behind, together with his family, so much of what had formed part 
of his innermost being has never been alleviated. Whilst relating the events 
of his life relatively impartially in the conversations and correspondence for 
the writing of this chapter, the impact of Kloppers’ decision to emigrate with 


his family and the circumstances leading up to his decision shadowed his life 
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narrative. On his more recent illness, Kloppers chose not to expand. It may be 
argued speculatively, however, that those aspects of his life story that remain 
‘untold’ in this chapter, took form in the textual traces of his compositional 
oeuvre. Kloppers perhaps most strongly ‘disclosed’ his inner struggles and 
motivations within the domain of artistic expression - as is the case not only 
in Reflections, but also in the Partita on Psalm 116; the Dialectic Fantasy; Celtic 
Impressions; Music of Comfort and Joy and The Last Rose of Summer, to cite but 


a few relevant titles. 


The wider acclaim of Kloppers’ works in Canada and elsewhere within the 
art music fraternity, as well as his many commissioned works testify to the 
originality and authenticity with which his music speaks. Despite all its apparent 
surface shifts of direction, representative of the composer's geographical, 
socio-political and religious ‘re-articulation’ of his life, a clearly discernible 
musical identity emerges. Yet, as will be evident from a discussion of a selected 
body of his works to follow in some of the ensuing chapters, Kloppers’ music 
eludes any superimposed single categorisation of meaning. Rather, as a corpus 
of compositional work, it serves to affirm the irreducibility of his music to 
any straightforward programmatic meaning alone. Representative of periods 
of intense creativity, it is indeed a body of work that bears witness to crises 
of commitment, to its lived experience, and to the composer’s deepest inner 


conflicts of both self-alienation and self-confirmation. 


In this sense, Kloppers’ journeying through different continents, intellectual 
traditions and religious practices as background against which his intellectual 
contribution and extensive musical oeuvre came into being, may indeed be 
seen as reaching beyond the constraints of any geographical boundaries. In 
this sense, ‘place’ and ‘identity have taken on philosophical, spiritual and 
expressive appearances — appearances that do not constitute any ‘permanent’ 
meaning, buta meaning constantly negotiated and renegotiated, yet grounded 


within a lifelong Christian commitment of faith. 
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In closing it may thus be argued that, as an authorial voice, Kloppers is indeed 
‘present’ in his compositional oeuvre and, moreover, that the sufferings of 
his moral conscience form an integral part thereof. This amalgamating of 
composer and compositional text is, as will be argued in subsequent chapters, 
indeed an artistic mechanism for both ‘posing’ and ‘answering’ questions; 
questions concerning Kloppers’ complex life reality — a reality suggestive 
of both ‘insidedness’ and ‘outsidedness’; of both ‘placelessness’, and a deeply 


rooted ‘sense of place’. 


143 


CHAPTER2 


Jacobus Kloppers and his teaching of 


Musicology: a history and impressions 


Charles Stolte 


Introduction: A Friday afternoon in 
Dr Kloppers’ class, 1979-2013 


Imagine, if you will, a chilly Friday afternoon in January in the wretched 
sub-arctic city of Edmonton, Alberta, Canada. The time is 2 p.m. at your 
small university, which seems even smaller at this time of the week and 
day, because almost no-one remains in the halls or classrooms. The sunlight 
outside already is waning and, surprisingly, so are the lights in the music 
classroom. Although 2 p.m. has been suggested to be a very difficult time 
of the day to stay awake, the professor turns off the bright fluorescent 
lights and replaces their harsh brilliance with a single, warm beam of light, 
maintained by the gentle purr of the slide machine and overhead projectors 
that cast diagrams and beautiful pictures to the front of the classroom. With 
the lights off, the beautiful pictures glowing and the soothing slide projector 
whirring, the professor takes his place at the back of the classroom and, in a 
marvellous, softly mellifluous voice, begins gently to describe the paintings 
and buildings before you and how they communicate a worldview that is 
also present in the philosophy, social structures and music of the age. Since 


it is very dark indeed, and now also quite warm due to the heat from the 
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slide projector, it seems impossible that you should not fall asleep, especially 
considering last night’s study session for the third midterm of the course. 
And yet, instead of blissful sleep comes an unlikely wakefulness that grows to 
mild excitement at the things the professor is showing you and talking about. 
Only two quick hours later, the lecture presented by Dr JJK Kloppers comes 
to a close. It is now completely dark outside, but lightbulbs are turning on 
in your brain as you walk with your classmates, energetically discussing the 
previous two hours of learning while trying very hard to copy the professor’s 


impossible accent. 


Most of the description above of a Music History class with Jacobus (Kobie) 
Kloppers is true (the professor’s accent is not impossible to copy, only very 
challenging). This scene might be found in the memories of many students, 
like myself, who had the pleasure and challenge of being taught by Jacobus 
Kloppers. He served as Professor of Organ and Musicology and Chair of 
the Music Department for 29 years at The King’s College (currently, The 
King’s University) in Edmonton, Alberta, Canada since its founding in 1979 
until 2008. Until his retirement in 2013 he continued as Full-time Lecturer 
in Organ and Musicology at King’s as well as Adjunct Professor in Keyboard 
at the University of Alberta. It is the task of this chapter to examine the 
sources and products of the remarkable musicology teacher that was, and is, 


Jacobus Kloppers. 


While reminiscences as documented in this chapter are based on personal 
observations and experiences during my years as Kobie’s student at King’s, 
and later as his colleague, more detailed information was related to me during 
a conversation with Kloppers in Edmonton, June 2019. On this occasion I 
took extensive written notes on my iPad. Anything that appeared unclear 
was clarified later by phone conversation or by e-mail with Kobie. These 
e-mails were archived for future reference, and the notes taken on my iPad 


were saved online. 
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The methodology used in this chapter draws on the essentially creative and 
cooperative nature ofthe oral history method as described by Paul Thompson 
(2003:26), as well as Ronald Grele’s (2003:44) idea of the interview as 
mediating “a conversational narrative” - “the telling of a tale” as a joint 
activity structured by both the researcher and the interviewee. As a memoir, 
the chapter has as its aim to elucidate Kloppers’ influential contribution at 
King’s as filtered through my own particular experience of this distinctive 


mentor and colleague. 


His academic background 


Kloppers’ studies in Germany at the Staatliche Musikhochschule in Frankfurt 
am Main (1961-1965) and the Johann Wolfgang Goethe University (1961- 
1966) have already been documented in relative detail in Chapter 1, as was 
also his early years of teaching in Bloemfontein, South Africa. I return 
in more detail to some of these aspects here, firstly because during our 
interview Kloppers colourfully extemporised on information recorded in 
the previous chapter, and secondly because the account of his education in 
Frankfurt am Main and of his early academic work, as related to me, proved 
to be formative in terms of his later academic and pedagogical approaches 
as applied in Canada. Kloppers’ overseas studies included four years of post- 
secondary Conservatory study in organ performance with the great Helmut 
Walcha at the Musikhochschule, while maintaining a ‘guest-student/part-time’ 
status [Gasthörer] at Johann Wolfgang Goethe University. This arrangement 
allowed him to take several courses [and their seminars] in Musicology, Art 
History and English Literature each semester during his years of organ study 
with Walcha. However, in his fifth year of study he discontinued studying 
organ with Walcha at the Musikhochschule and became a full-time student at 


the University in order to write his dissertation and complete his oral exams. 


Kloppers’ education in Germany was not the guided, formalised system 


marked by regular examinations that is currently maintained at most North 
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American universities. There was no undergraduate degree, for instance; 
rather, students were admitted only as PhD hopefuls with German high 
school training in the classics including a minimum of five years of Latin. 
The system maintained a strong degree of specialisation and was essentially 
self-guided: according to their interests, students attended lectures and junior 
seminars with the goal of attaining admittance to upper-level seminars. They 
could attend upper-level seminars only when professors agreed that they had 
advanced enough in their specialisation to participate and had proven that by 
passing a comprehensive examination in Musicology. Lectures and seminars 
centred on the professor’s area of research specialisation and were clearly 
divided according to function: lectures consisted of information presented 
verbally by the professor to students, while seminars required that students 
write, present and discuss topical papers on the professor’s area of research 
specialisation. Because of this system, dissertations were typically confined 
to a specialisation within a discipline. Finally, the German educational 
system maintained, like most European universities, a rigid separation of 
music performance in the Conservatory and academic study of music at the 


university.‘ 


Kloppers’ education in Frankfurt was mildly interdisciplinary, considering 
the norms of the system and the times. Consequently, it is no surprise 
that his PhD dissertation was also interdisciplinary. Die Interpretation und 
Wiedergabe der Orgelwerke Bachs strongly contextualises Bach’s organ music. 
For instance, the dissertation examines the world- and life-view of the time, 
Bach’s development as organ composer (style, structure, idiomatic use), 
the study of the organs which Bach used and designed, ornamentation and 
various insights gained from original Baroque treatises, as well as an aesthetic 
justification for a stylistically informed rendering of the works and musical 


symbolism. Its strongest offering, however, was a study of the application of 


1 All information in this chapter was obtained through interviews with 
Kloppers in the spring of 2019. 
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the central concept of musical rhetoric in the organ music of JS Bach. It is a 
ground-breaking early example ofa combined study of performance practice 
and historical musicology. Although research had already been published 
on musical rhetoric in the Baroque era and some study had been done on 
symbolism in Bach’s organ music, no research on musical rhetoric had been 


applied to Bach’s organ music. 


As was also noted in Chapter 1,a strong concern ofthe young PhD candidate 
and organ student was that his musicological research would not conflict 
strongly with his organ teacher’s interpretative stance towards Bach’s organ 
music. Asa specialist in the works of Dutch and German Baroque composers 
Helmut Walcha (1907-1991) was especially renowned for his Deutsche 
Grammophon Archiv recordings of the complete organ works of JS Bach in the 
1950s. When Kloppers arrived in Frankfurt in 1961, the new Orgelbewegung 
movement and the general anti-Romantic stance that swept Europe since the 
1920s were eminent in the approach to Bach. Subjective Romantic feeling 
and the Romantic organ music’s emphasis on warmer, darker, orchestral 
sounds were replaced with the colder brilliance of the high-Baroque organ 
and a more intellectual approach intended to clearly delineate the formal 
structure ("gültige Form’). According to Walcha, the task of performers was 
to illustrate the structure of the work and Kloppers remembers “how well he 
maintained a remarkable grasp of the smallest unifying motifs to the larger 
structures and how performative elements were selected only to clarify 
elements of form and never to engage an audience emotionally” (personal 


interview, Kloppers, June 2019). 


This rational, intellectualised approach also filtered through other disciplines: 
Kloppers for instance recalls that “the slides for my Frankfurt art history 
minor classes in my PhD study were in black and white only, as it was 
believed that colour reproductions were untrustworthy and would distract 
students from the more important formal and historical details of the work” 


(personal interview, Kloppers, June 2019). He also calls to mind a seminar 
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at the Goethe University in Frankfurt with his advisor, Professor Wilhelm 
Stauder: “I asserted in the seminar that - in addition to music’s structure — 
its aesthetic value proceeded from the quality of performance and from the 
sound of the instrument.” However, Stauder’s response was negative, and he 
re-asserted the view that “aesthetic value lies purely in the structure of the 
work itself. Indeed, Friedrich Blume’s article on ‘form’ in Musik in Geschichte 
und Gegenwart assigned ‘inspiration’ [Beseelung] a place as a sub-component 


of the structural process” (personal interview, Kloppers, June 2019). 


As an extension of his intellectual approach and denial of ‘feeling’, Walcha 
believed that whatever extra-musical ideas were present in Bach’s text-based 
organ music, they did not arise through emotional involvement, but through 
intellectual ‘Vergeistigung’ (‘abstraction’) by means of symbolism or allegory. 
“Stated differently, Walcha insisted that the musical personality of Bach, his 
struggles and triumphs, and his dedication to the glory of God were present 
only symbolically in his music: there is never directly personal, emotional 


expression of himself in his music” (personal interview, Kloppers, June 2019). 


Through his practical engagement with Bache organ music and his 
university research, Kloppers intuitively began to question some of Walcha’s 
approaches, but without challenging his teacher: “This was a sensitive issue: 
my scholarships were tied to my studies at the Hochschule with Walcha, and 
Walcha was certainly not pleased with his student’s simultaneous studies at 
the university” (personal interview, Kloppers, June 2019). It was in his fifth 
year of study, when his organ studies had been completed, and his doctoral 
research was proceeding constructively, that he found an historical basis for 
answers to these issues. “My central insight was that both the Baroque and 
Romantic periods shared a foundation of elevated emotional involvement: 
the Baroque era’s emphasis on mood (Affekt) derived from Rhetoric and 
the Romantic’s elevation of subjective feeling set them apart from the more 
formal and objective Classic and Modern periods” (personal interview, 
Kloppers, June 2019). 
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Kloppers reasoned, therefore, that Walcha’s anti-emotional stance was 
more neo-Classic than neo-Baroque. Further critical insights regarding the 
application of the fundamental Baroque concept of rhetoric to all the arts 
since the late sixteenth century, including music, led to Kloppers’ analyses of 


some of Bach’s free organ music from the standpoint of rhetoric. 


One especially pioneering analysis of his proposed that Bach’s so-called 
Dorian Toccata, BWV 538 was not, as commonly assumed, a form of Italian 
concerto grosso based on Vivaldi’s or Corelli’s formal concept; rather, Kloppers 
revealed that “BWV 538 was composed as a rhetorical debate based on the 
structure of rhetoric, which used various rhetorical figures and tropes to 
achieve this. Bach even indicated the exact use of the two organ manuals to 
highlight this debate”. Also, “the musical motifs used were purely figurative; 
however, it is their use and development that is rhetorical” (personal 
interview, Kloppers, June 2019). These intellectual discoveries, along with 
the detailed studies of the dominant worldview of the Baroque, of the organs 
which Bach used and designed and Kloppers’ research using seventeenth- 
and eighteenth-century primary sources led him to a more nuanced view of 
Bach’s music that questioned some of Walcha’s assumptions. As Kloppers 


relates, these included: 


a) Manual changes: when teaching and performing works from Bach’s 
middle style period where he uses Vivaldi’s ABACADABA concerto 
structures in his organ preludes and fugues, Walcha assigned each formal 
section to a separate manual. I felt that this vivisected the work (as a way 
of “clarifying the form”) without taking into account the psychological 


curve of the work, which suggests a different approach. 


a) Avoidance of emotional involvement: this worked against the rhetorical/ 


affective creative impulse. 


b) Concerning the most appropriate organ for Bach, Walcha’s concept 


was more that of the High Baroque/Buxtehude type of organ, with 
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very contrasting colours, than the organs after 1700. The High Baroque 
organ works splendidly for Bach’s early organ music, which was close 
to Buxtehude’s ABCDEF mosaic form model. Bach’s own organ designs 
moved more towards sound-blending and new sound combinations, 
rather than stereotypical contrasting sound blocks. He used string stops 
(which were absent in the High Baroque organ), new reed stops like the 
oboe (which were more elegant and warmer than the old, nasal Regal) 
and he preferred a more foundational sound. Bach’s embracing of the 
Italian style of Vivaldi in his second style period runs parallel to this 


(personal interview, Kloppers, June 2019). 


In addition, Kloppers discovered that “Bach did not write at an instrument: 
he wrote at the table, using his imagination. Consequently, because Bach’s 
music cannot be tied to a specific organ it is not instrument specific, especially 
in terms of a location or venue” (personal interview, Kloppers, June 2019). 
This knowledge led him to question some of the more radical ‘authentic’ 
Bach approaches of the 1970s in which the instrument incidentally available 
to Bach at the time of writing a specific work was regarded as the key to 
understanding and interpreting his music. “Most of the organs where Bach 
worked in Central Germany were rather mediocre. While the instruments 
of his time certainly may provide some insight into timbral possibilities 
and articulation, they cannot unlock the greater secrets to Bach’s music”. 
Therefore, an understanding of the specific work within its time frame, its 
structure, style, and the affective and rhetorical character of the music were 


essential (personal interview, Kloppers, June 2019). 


While these points illustrate the advancement of Kloppers’ critical 
discernment during his years of study, simultaneously he embraced many of 
Walcha’s concepts. These include Walcha’s “ideas about articulation, motivic 
clarity, the unity of pulse in works with multiple contrasting sections, 


relaxing the tempo at cadences [to let them ‘breathe’], a vocal approach to 
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the music, his use of embellishments, his clarification of symbolism as well as 


his use of the colour possibilities” (personal interview, Kloppers, June 2019). 


These aspects of his organ and PhD studies in Frankfurt suggest that already 
in his late student years, Kloppers was inclined to what may presently 
be regarded as post-modern, or at least interdisciplinary, thinking and 
antagonistic to the rigid formalism of the previous generation. His reasoning 
about the great composers was also inclined towards an interdisciplinary 
approach: Kloppers insists that the great composers synthesize a variety of 
inputs and instincts in creating their art, and do not proceed from a systematic 
elaboration of a singular formal structure. Indeed, the young organist and 
musicologist, Jacobus Kloppers was himself also a synthesizer, putting 
together his thought and teaching from a variety of inputs and instincts. It is 
appropriate, then, that the earliest of keyboard synthesizers, the pipe organ, 


should be his instrument. 


Kloppers, however, never had the chance to discuss his findings with Walcha: 


In my fifth and final year of research and thesis writing, I was 
working day and night at my typewriter in my little room at the 
German Reformed Church where I was organist (Miensie and I 
lived in a one-room apartment and she needed her sleep as she was 
working full-time) in order to meet the deadline for submitting 
my thesis. After that I was onto my preparation for the doctoral 
oral exams in my three subjects. Then followed the packing up and 
another month of working in the post office to help pay for our 
home passage by boat. Since Walcha was blind, he apparently had 
one of his organ students read my thesis for him. I saw him briefly 
again in 1974 when I attended his Vespers Service in Frankfurt 
on my way back to South Africa from a trip exploring Canada for 
work. He greeted me friendly enough, but I believe he stuck to his 
approach. He always had a mistrust for an academic, ‘Schreibtisch’ 


approach to Bach (personal interview, Kloppers, June 2019). 


153 


A PASSAGE OF NOSTALGIA: THE LIFE AND WORK OF JACOBUS KLOPPERS 


Teaching: Bloemfontein, South Africa 


Following the completion of his PhD in Frankfurt am Main, Kloppers 
taught Musicology and Organ at the University of the Orange Free State 
in Bloemfontein, South Africa from 1966-1976 (as a full professor already 
in 1970). His teaching load upon his return seems remarkable: he taught 
Medieval, Renaissance, Classic and Modern music history, all in the same 
semester, while advising all graduate music students and supervising ten 
Master of Music theses. His capacity for hard work was thus apparent from 
the beginning of his career. This stood him in good stead when, in Edmonton, 
he taught all the music history courses with their weekly seminar, university 
organ students at The King’s College and at the University of Alberta, private 
organ students all day on Saturdays at his parish, while preparing the choir 


and his service playing for Sunday. 


Also present at the beginning of his career in Bloemfontein were unique 
aspects of his classroom teaching style. Again, this could be traced back to his 
training in Germany. “Because my PhD required a secondary area of study, 
Art History was a natural choice, since it had been the second of two majors 
in my double-major undergraduate degree in Potchefstroom (1955-1957)” 
(personal interview, Kloppers, June 2019). Because of his knowledge of art 
history, in Bloemfontein Kloppers began to build a collection of slides that 
surveyed the representative art and architecture of the historical periods 
that he was teaching in his musicology classes. For him and his students, the 
slides - and the photocopies of them he made into booklets for his students - 
provided a rich and exciting expansion of the context for the music they were 
studying or, as he put it, the slides provided “different expressions of a single 
worldview” (personal interview, Kloppers, June 2019). This collection, by 
the time he was well established at The King’s College, had grown to more 
than 1 000 slides. An ambitious project in the early 2000s, supported by a 
grant from the Alberta Government, was the scanning and digitizing of this 


large collection of slides by one of his students over the course of a summer. 
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Also in Bloemfontein, Kloppers began to create textbooks for his students 
based on transcriptions of his Music History and Systematic Musicology 
lectures. As he explained, for a variety of reasons many professors in 
Bloemfontein prepared their own textbooks. However, Kloppers recalled 
when a former student mentioned that “before I had arrived in Bloemfontein, 
the previous musicology professor had used Casper Héweler’s Dutch 
textbook Inleiding tot de Musiekgeschiedenis (Introduction to the History of Music, 
1952) from which he only read, class after class. The student appreciated that 
I not only brought my own lectures to class, but even provided notes for the 


students” (personal interview, Kloppers, June 2019). 


Kloppers’ reason for following this practice was that the available published 
texts did not fulfil his idea of how musicology should be taught: “There was 
an excess of technical detail and never enough biographical or philosophical 
context. Thus, I began to distribute my own notes to the students as context 
for their readings in the published texts. These notes eventually grew into 


full texts for my classes and the published texts became supplemental”. 


He remembers what a labour of love the preparation of the textbooks was in 
the days before photocopying was prevalent at the Bloemfontein University: 
“Since all lectures had to be typed on stencils and mimeographed, it was much 
easier to use published texts. However, out of concern for student costs and 
disdain for the style of published texts, I chose the harder, but better, way.” 


(personal interview, Kloppers, June 2019). 


Naturally, Kloppers’ textbooks travelled with him from South Africa to 
Canada and, after translation into English, were put into service. The story, 


related here in Kloppers’ words, is an interesting one: 


When I started teaching at King’s in 1979, King’s had no affiliation 
or course transfer agreement with the University of Alberta. 
Though I had developed my own lectures in South Africa in Music 
History and Systematic Musicology, which I translated into English, 
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I decided for transfer purposes, to use an additional, accepted 
textbook in all these fields for a starter. I prescribed the reading 
of specific chapters from these textbooks to supplement my own 


lectures. 


Since the Music History courses rotated, students were not always 
able to study the epochs in a chronological order. I had to spend some 
time at the beginning of each course to highlight the world-and life 
view of the period within the context of its time and its world-and- 
life view, using slides and transparencies, and contrasting it with 
the previous epoch, which took time. This was followed by a survey 
of the period, its development, listing main composers and genres. 
We then did a more detailed study of composers (short biography, 
style and stylistic development, works) and certain genres. Listening 
assignments illustrated the materials and familiarized students with 


the repertoire. 


The problem with the use of an additional textbook was that it was 
sometimes too sparse and devoted to a few topics, or it was too 
detailed and intimidating for undergraduate study. As well, most of 
these textbooks lacked any presentation of the period in the context 
of a comprehensive Music History and its underlying philosophical 
presuppositions; some provided next to no information about the 
composers, their works or stylistic development. Students expressed 


their frustration with the use of these textbooks. 


As my South African lectures were transcribed into English, I 
could start to make these available in each course to students as 
the main textbook. This eliminated the need to dictate details of 
information in class and (allowed me) to focus my lecture on a 
specific topic related to the chapter we were studying, and which 
allowed for more in-class discussion, which is far more interesting 


and stimulating. Rather than purchasing an expensive textbook, the 
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students only paid the administration for the cost of preparing my 
textbook (xerox and binding). If additional reading was required, 


the book was obtained from the library.’ 


For the Systematic Musicology course, there was no textbook 
that provided a Christian Philosophy of Music. Here I provided 
my own textbook to the students. In-class lectures highlighted/ 
illustrated the weekly topic and allowed for discussion and analyses. 
Additional reading materials were provided from the library 


(personal interview, Kloppers, June 2019). 


Teaching: The King’s University, Edmonton, Canada 


Through choice and necessity, Kloppers wrote textbooks for all the academic 
courses he taught in Bloemfontein. Then, through a combination of 
translation and transcription, he provided one for each of the classes he taught 
at The King’s University in Edmonton. Since the two-year Church Music 
Diploma was approved to commence only in the fall of 1980, and since The 
King’s College opened in the fall of 1979, Kloppers gave Music Appreciation 
courses in his first year to the general students as a fulfilment of their Arts 
requirements. Furthermore, for only a single second-semester session, he 
taught a simplified Music of Antiquity course for these same students. At 
the request of the students, however, he replaced it the following year with a 


second Music Appreciation course structured as a Music History Overview. 


As required by the two-year Church Music Diploma, students had to enrol 


at least in the Medieval/Renaissance and Baroque survey courses. These 


2 When I was a young student of Kloppers at The King’s College in the late 
1980s, several volumes of the Prentice-Hall Series (Pauly, Longyear et al.) 
provided supplementary readings to Kloppers’ textbooks, but it was from 
Kloppers’ texts that we learned the majority of our knowledge. He also 
built up a strong musicology section at the King’s library, which served as 
reference material. 
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alternated with the Classic and Romantic survey courses. He taught the two 
Music Appreciation courses for non-majors along with his alternating Music 
History courses for majors until the 2000s, when Music Appreciation was 
reduced to one course for non-majors and a Music History Overview course 
for music majors was added. With the start ofathree-year BA (Music) degree 
in 1986, a selection of these courses was taken together with the required 
Systematic Musicology capstone course. Finally, in 2001, when the four-year 
BMus commenced, the above-mentioned Music History Overview course 
for music majors was offered as a foundational course in which the context 
and dominant worldviews of each era were illustrated, while the required 
Music History courses for BMus students expanded from four to six, with a 


further optional seventh course, Music Cultures of Antiquity. 


Table 2.1: Courses taught, Dr JJK Kloppers, The King's University, 1979-2013 


Course Code Title Start End 
Musi205 MUSIC APPRECIATION I 1979/80 2000/01 
ee MUSIC OF EARLY CHRISTIANITY, MEDIEVAL & TEE 

RENAISSANCE PERIODS 
Musi255 MUSIC APPRECIATION II 1980/81 2008/09 
Musi301 THE CLASSIC PERIOD IN MUSIC HISTORY 1981/82 | 2012/13 
Musi304 MUSIC OF THE NINETEENTH CENTURY 1981/82 | 2012/13 
Musi203/303 | HISTORY OF BAROQUE MUSIC 1980/81 | 2012/13 
Musi495 SYSTEMATIC MUSICOLOGY 1986/87 2012/13 
Musi306 MUSIC HISTORY OVERVIEW 1999/00 2012/13 
Musi300 PRE-CHRISTIAN MUSICAL CULTURES 1992/93 2012/13 
Musi305 MUSIC OF THE TWENTIETH CENTURY 2001/02 | 2012/13 
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Two other facets of Kloppers’ teaching method in Edmonton bear mentioning: 
the dearth of written papers and the presence of a weekly seminar in his 


undergraduate music history survey courses. 


Written papers in my survey classes were required in my first few 
teaching years at The King’s University, but after the early 1980s, I 
discarded this requirement. It was my opinion that students found 
it far more interesting to work with actual scores and present a 
topic in class in a seminar setting than to work with journal articles 
and book indexes. The result was the replacement of written papers 
with class presentations in a seminar style for an extra hour each 
week, in the Music History seminar we analysed works from a 
particular epoch (sometimes concentrating on the development of 
one genre within the epoch, e.g. the Symphony) by means of scores 
and each student had to present his/her analysis in class (personal 


interview, Kloppers, June 2019). 


Indeed, from 1986 onwards, a hands-on approach and class presentations 
were the norm, which, as mentioned, were more interesting to his students, 
more stimulating for Kloppers, and which developed certain music-specific 
skills in his students. (Kloppers maintained that students received the 
necessary writing skills in their English classes.) In addition, the exclusion of 
papers from the classes was pragmatic: “In my very busy life, I saved the time 
that I would have had to dedicate to coaching and marking academic papers.” 


(personal interview, Kloppers, June 2019). 


Kloppers makes it clear that he did not wish to teach his own courses in the way 
he had been taught. “My undergraduate education in Potchefstroom, South 
Africa and doctoral studies in Frankfurt were typical of the time: lectures 
were dictated or read to the students, usually on a highly specialised topic 
unsupported by any contextual preparation.” While Kloppers appreciated 
the German seminar system, which encouraged individual research, he 


longed for context and discussion. Consequently, he added seminars to all his 
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Music History courses in Bloemfontein and Edmonton (personal interview, 
Kloppers, June 2019). Indeed, it is still clear in his mind “how remarkably 
thrilling it was for me the first time a professor in Potchefstroom gave 
the undergraduate students a symphony to analyse. In my new academic 
position, I made sure that I would provide my students in their music history 
classes with the means and context that I had myself wished for in my own 


education” (personal interview, Kloppers, June 2019). 


As a final point on Kloppers’ teaching career, two unique courses bear 
discussion because they are themselves rarely seen at North American 
universities and, consequently, are remarkable when offered at a small 
college in a medium-sized city in Canada. These courses are Pre-Christian 


Musical Cultures and Systematic Musicology. 


At the Wolfgang Goethe University in Frankfurt, Professor 
Wilhelm Stauder taught a seminar in ancient music and instruments 
where he used slides to illustrate his points and findings. 
I remember being fascinated with the topic and by Stauder’s 
method of presentation. Consequently, I introduced this course to 
my students in 